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e. Houses 
lotor show. 
ite 0 much happens in the electrical industry that 
records tend to become quickly out of date. Any 
p Shhoston information, if it is to be of use in surveying the 
Ltd. position and ascertaining trends, must therefore be 
sroughton: F available soon after the period to which it relates. 
ough engi The issue of a third volume of Engineering and 
ley; Bird F Financial Statistics (which contains essential particu- 
Windmill} |ars of every authorised supply undertaking in the 
‘ingham. — country) within eleven months, the new one covering 
an & Co.f ‘he year 1935-36, has brought this comprehensive 
eet. publication into sufficiently close correspondence with 
By tems the state of development to enable useful deductions 
to be drawn from its contents. The importance of this 
Manufae F is that electricity supply provides the readiest indicator 
Broadbent | °! electrical progress as a whole. 
Earlier information on some points has been obtain- 
Road; § Bo ible from the Electricity Commissioners’ annual report 
sons, Ltd. — published last November, the monthly output figures 
_—— and the ‘* Fuel Returns.’’ As the new issue of the last 
for Eat— “amed, which should be out at any time now, will 
— relate to the calendar year 1936, it will supersede the 
= ete Statistics ’’ in one respect and will, moreover, take 
wccount of calorific value. 
Hiscock F = =Tn view of the activities of the Central Electricity 
r King &— Board, details of smaller stations are of passing in- 
Patons & ret only, but the supply data are of topical moment. 
We have heard a good deal recently of undertakings 
rough en-f that sell less than ten million kWh per annum; there 
— were over 400 of these, but although they may be 
© dwarfs in comparison with the eighty responsible for 
istle Rub | nearly three-quarters of the kWh sold in the whole 
Booth, | ©untry (twelve having individual outputs exceeding 
ai ; 200 million kWh), many of them may be considered 
hester. | ge in relation to the 168 that sell less than one mil- 
dium for |) lion kWh apiece and together provide less than one per 
indersom. cent. of the aggregate sales. 
096); W. Lighting, heating and cooking still advance more 
er rapidly than any other section, having increased by 
10), War | | ~! Per cent. over the previous year, as against 13 per 
) factory. | 4 “ent. for power. This group of consumers took nearly 
- tsk ‘7 per cent. of the energy sold and provided 62 per cent. 
rchitects’ |) Of the revenue at 1.92d. per kWh, whereas for power 
et, Mar F 9 the corresponding figures were 55 and 32 per cent. at 
est Rié F 0.589. per kWh. The true position, however, is 
on, 


Essential Information 


obscured by the lumping together of commercial light- 
ing and heating with domestic supplies, and some dif- 
ferentiation is needed here. Industrial heating could 
also be separated from motive power with advantage. 

An increase in kWh sold of 154 per cent. was accom- 
panied by an increase of only 114 per cent. in the num- 
ber of consumers, indicating greater use by existing 
consumers, but the 1,950 kWh per consumer is nearly 
14 per cent. less than the figure obtained half a dozen 
years ago, indicating that there is plenty of scope for 
intensive cultivation. 

The effect of grid operation is to be seen in a further 
reduction in spare generating capacity, which now 
stands at 34 per cent. in excess of the aggregate de- 
mand, compared with 83 per cent. in 1930-31. Since 
that time the number of men employed on generation 
has decreased by 1,500, but for all purposes there has 
been an increase of 22,500, last year’s addition account- 
ing for 6,000, mainly engaged on distribution. 

New boilers were almost all for 350 lb. per sq. in. 
and upwards. The highest category given is ‘‘ 400 lb. 
and over,’’ but to do justice to modern stations 
‘*600 Ib. and over’’ is required with a reference to 
steam temperatures. 

The steady decline in d.c. distribution continues, 
and there is a marked increase in the number of under- 
takings supplying 400/230-V a.c. at 50 cycles, though 
thirty-eight other voltages between 100 and 480 were 
still in use. 

These statistics will not have their full value if they 
are used merely to take stock of the present position. 
They provide a sound discipline as well as raw material 
for the engineering imagination, which can with their 
aid secure a further advance which will be far greater 
than anything that is likely to come about automatic- 
ally. 


THERE were two alterations of 

The Budget moment in the Budget opened by Mr. 

Neville Chamberlain on Tuesday. The 

first, 3d. on the income-tax, was generally expected. 
The other was a revival in a new form of the excess 
profits duty, now to be known as the “ growth of 
profits ’’ tax. This is to be based on the expansion of 
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the return upon the capital invested in a business of 
companies and firms, with a standard of 6 per cent for 
companies and 8 per cent. for firms or individuals, or 
upon the increase in profits above the average for the 
three years 1933-35. The rate of charge on “‘ charge- 
able growth,’’ as it is called, ranges from one-fifth to 
one-third. Although the new tax is intended as a means 
of checking excessive profits in the armament indus- 
tries, as well as a revenue raiser, Mr. Chamberlain 
found it impossible to segregate concerns engaged in 
munitions production from others. Consequently the 
tax is to be applied to industry and trade generally. 
At the moment of writing, sweeping criticism is being 
offered of a tax on enterprise and prosperity. Clarifi- 
cation and justification will doubtless be forthcoming 
but at present we may remark that it is evident from 
the reports which have been, and are being, issued by 
electrical concerns that our industry will bear a sub- 
stantial share of this new national defence contribution, 
which was the alternative name given to it by the 
Chancellor of the Exchequer. 


Durine the past four years the mile- 
The French age of electrified railways in France has 
Railways been increased by nearly two-thirds. 
The additional 789 route-miles does not 
include the 130 miles of the Paris-Le Mans scheme, 
some particulars of which were given by us recently, as 
this forms part of 422 miles scheduled as “‘ in construc. 
tion’’ in the data recently contributed by Professor 
S. J. Teago to the J.E.E. Journal. The State Rail- 
ways have not hitherto embarked upon any ambitious 
scheme of electrification, most of the developments in 
France being to the credit of the Paris-Orleans and 
Midi Railways. Of the further 811 miles projected, the 
State system will be responsible for 142, on the Paris- 
Le Havre service, and the longest section (372 miles) 
will be between Lyons, Marseilles and Geneva on the 
P.L.M. Railway. In Great Britain for the same period 
only about one-seventh has been added to the not very 
high starting-off figure of 600 route-miles. This has 
been almost all due to the Southern Railway, but work 
is approaching completion on both the L.N.E.R. and 
L.M.8., as well as the Southern, amounting to 64 
miles. Even projected schemes totalling 350 route-miles 
will do little towards making up leeway. These, how- 
ever, include, apart from the inevitable Southern, such 
interesting schemes as the Manchester-Penistone-Shef- 
field lines (414 miles) and North London extensions (44 
miles) of the L.N.E.R., and the Manchester District 
sections (28 miles) of the L.M.S. Railway. 


SPEAKING at the annual meeting ot 
the United Gas Corporation Ltd., Mr. 
B. Ottley was good enough to concede 
that electricity had its uses. He said 
that ‘‘for ordinary domestic lighting electricity was 
generally preferred ’’ and ‘‘ cheaper electric power was 


Facts and 
Fancies 


an indispensable handmaid of industry.’’ For every- 
thing else, apparently, only gas could be considered, 
especially for industrial heating. In the home electri- 
city has no place apart from lighting—but surely this 
is flying in the face of facts. The amazing growth in 
the output of electricity is not entirely due to industrial 
power and ‘‘ ordinary domestic lighting.’’ If we take 
lighting alone we can point to the rapid supersession 
of gas in the streets and the use of electric lighting in 
some gas companies’ showrooms. Even shareholders 
in gas companies must have heard by this time of the 
progress of electricity in the domestic sphere. 


A COMPLAINT ventilated in our ‘‘ Cor- 

Installation respondence’’ section regarding the 
Standards variations from town to town in the 
requirements for installation work is an 

old one, but that does not make the subject any the 
less important. Leaving aside the question as to 
whether an undertaking can enforce rules that go 
beyond the minimum essentials of safety or avoidance 
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of interfering with other consumers, it is too mucli to 
expect of a wiring contractor that he shall be acquainted 
with local idiosyneracies everywhere. He is, therefore, 
unable to tender on equal conditions with others, which 
it is one of the principal aims of the British Standards 
Institution to secure, and which that body has secured 
in other instances of no greater moment. There is 
superficially a more reasonable case for the divergen- 
cies found in the limits imposed for the starting of 
a.c. motors, in view of the differences in size and load- 
ing of low-voltage distributors. Nevertheless, if direct 
starting causes objectionable voltage fluctuations, the 
use of a star-delta or auto-transformer may only sub- 
stitute a relatively prolonged peak for a sharp kick. 
Here, again, authoritative investigation is needed, 
since discrepancies in the practice of individual supply 
authorities, as a rule, seem to bear little relation to 
network conditions. 


Here is something for the considera- 
A Question tion of the thermal-efficiency enthusi- 
of ast of the electricity supply industry. 
Efficiencies Blast-furnace gas has a very low calor- 
ific value—probably not more than 
100 B.th.u. per cu. ft. In the steelworks it is geuer- 
ally regarded as of too poor quality to burn in steel- 
making furnaces. It is fairly extensively used for 
generating electricity, however; in some cases by way 
of external combustion for steam-raising and in others 
by internal combustion in gas engines. What are the 
relative efficiencies at which the fuel is consumed in 
these three cases? We are sure that even C.E.B. 
engineers cannot feel happier on seeing blast-furnace 
gas being ‘‘ burnt to atmosphere’”’ at the end of the 
steelworks gas-discharge pipe. 


To the uninitiated electrical ian 
Lessons from heavy rolling-mill work and large elec- 
the tric furnace operation present an en- 
Steelworks tirely new aspect of load handling. 
Nowadays even the smallest public- 
supply undertakings are being confronted with increas- 
ingly difficult peak and heavy load problems. We 
therefore feel that no supply engineer should miss an 
opportunity to visit at least one large steelworks to 
gain first-hand impressions of operations that at least 
have a common basis to hisown. Many works managers 
and others concerned with the handling of ferrous 
materials could profit by seeing the extent to which 
magnets are employed in steelworks for handling plate, 
bars and scrap. Mr. Rothera, of Colville’s, tells us 
that the magnet is one of the biggest money savers in 
the steelworks. 


Unper the able direction of I. 

Electricity W.J. Williams, Adviser on Electricity, 

in Malaya Malay States, who is expected to arrive 
in England during the next day or two 

on leave prior to retirement, the demand for electricity 
in the F.M.S. has increased abundantly. It is ‘ten 
years since the Electrical Department became an inde- 
pendent Government organisation, and in that time 
the quantity of electricity sold annually by the Govern- 
ment power plants has risen from 5} to 69 million kWh 
and of non-Government installations of 100 kW and 
over from 69 to 3633 million kWh. As yet develop- 
ment is in its infancy, but with the steady progress 
being made the realisation of a Malayan grid system 
is not far distant. Last year existing stations were 
unable to cope with the demand for electricity, conse- 
quent upon the return to prosperity of the tin-mining 
industry. Mr. Williams believes that the solution lies 
in tapping the considerable water-power resources 0! 
the country by means of a series of hydro-electric 
stations feeding into a main grid system. Anyway, if 


‘the country is to keep pace with electrical development 


new generating plant is required, and this should mean 
some substantial orders in the near future. 
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Continuing our survey of the applications of electricity in the iron and steel industry the signed articles and descriptions of 


works equipment in the following pages deal mainly with rolling-mill work. 


In view of the pending introduction of 


wide-strip rolling in this country Mr. Taylor’s account of the rapid advance which has been made in America is of more 

than usual interest. No electrical engineer can fail to be impressed by the precision control afforded electrically in cold- 

rolling as described by Mr. Green. The article by Mr. Nielsen presents a new aspect of the a.c. versus d.c. for auziliaries 

controversy. Apart from the special appeal to the steelworks engineer, we believe that a study of the survey in this and 

last week’s issues will be of assistance to electrical engineers generally, for the very heavy reversing work referred to by 
Mr. Carnegie alone presents unusual problems to both manufacturer and supply engineer. 


Heavy Rolling Mill Work 


T the works of the Consett Iron Co., Ltd., we saw the 
handling of ingots weighing up to 12 tons (46 in. by 
24 in. at the top and 5 ft. 8 in. long) for the production 
of steel plates. The ingots are first rolled into slabs ranging 
in size up to 44 in. by 12 in. in a 40-in. slabbing mill. The 
roller tables at this mill have 100-h.p. and 60-h.p. group drives, 
and motors of the same capacities serve the massive ingot- 
manipulation gear. After reheating, the larger sized slabs are 
reduced to plate varying from 3 in. to 3 in. thick and generally 
in lengths of about 60 ft., weighing up to four or five tons, in 
a 42-in. plate mill. 

The reversing motors driving the slabbing and the large 
plate mills are duplicate double-armature machines, each being 
designed for a peak load of 14,000 h.p. at 50 r-p.m. and having 
a speed range of 0 to 50 r.p.m. at constant torque and 50 to 
100 r.p.m. at approximately constant h.p. Each of these d.c. 
motors is supplied by a load-equalising set consisting of a 
2,.500-h.p. three-phase induction motor driving at from 590 
r.p.m. to 470 r.p.m. two 1,800-kW variable-voltage generators 
and a 48-ton flywheel. 

The two generators on each set run in series and the two 
sets are arranged in line so that they could be coupled together 
to increase the flywheel load-equalising effect. Normally, how- 
ever, the two sets run independently to secure flexibility of 
operation. Direction and speed control of the reversing motors 
are arranged for on the Ward-Leonard principle of immediate 
control of the fields of the exciters which serve the mill motors 
and their generators. 


Remote Control for Reversing Gear 

Each of the exciter sets has a bucking exciter and a main 
exciter for the mill motor and the other exciters, an exciter 
for ihe variable-voltage generators and another machine which 
excites the synchronous motor driving the set. An unusual 
feature is that the electrical control gear for reversing the main 
motors is all in the motor house and is operated from the mill 
conirol platform by an oil-pressure servo-motor system. 

Plates from } in. to % in. thick and up to six feet wide are 
produced by a three-high plate mill from slabs 3 in. to 9 in. 
thick and up to 9 ft. long. This light-plate mill is driven by 
a 2.500-h.p. three-phase induction motor via a 240-r.p.m. to 
60-r.p.m. (actual) re@uction gear. For peak-levelling there is 
bet.cen the motor and the mill a 37-ton flywheel. In tandem 
with the light-plate mill is a separately driven stand of rolls 
for the production of chequered plates from j% in. to 1 in. 
thick and up to 6 ft. wide and 30 ft. long. 

A 1,500-h.p. induction motor drives this mill via a 240-r.p.m. 
to 30-r.p.m. reduction gear, and on each side of the pinion of 
the reduction gear is an 11-ton flywheel. In connection with 
both the light-plate and the chequered-plate mills the flywheel 


energy is brought into play by metallic slip resistance in the 
motor circuits. The main motors and their control gear were 
supplied by the English Electric Co., Ltd. 

To trace further the production of section steel at Skinnin- 
grove, that portion of the molten iron from the blast furnaces 
required for steel making is conveyed to the open-hearth furnace 
shop by rail-borne ladle trucks and the ladles are lifted to the 
furnace charging floor and tilted for pouring by 40-ton overhead 
cranes. The furnaces are served by bare-copper and collector- 
supplied rail chargers, each with four motors—long travel, 
cross travel, bar turning and hoist. 

Stripped of their moulds the ingots are lifted into the soak- 
ing pits by an electric crane with gravity pull-in grips. An 
electrically driven chariot conveys the heated ingots to the 
mills. ‘There are three stands, namely, cogging, roughing and 
finishing, and from three- and four-ton ingots (2lin. and 24in.) 
they produce from 3,200 to 3,800 tons per week of such pro- 
ducts as 20 in. x 64 in. and 8 in. x 6 in. “H.”’ girders, 
12 in. x 3} in. and 6 in. x 3 in. bulb and plain angles, bull 
head and flat bottom rails (railway) and tramway rails. 

The cogging mill is driven separately by a 12,000-n.p. d.c. 
reversing motor with constant torque throughout the base 
speed (0 to 60 r.p.m.) and constant h.p. by field weakening 
from 60 to 120 r.p.m. The motor is supplied by a 40-ton fly- 
wheel a.c. to d.c. set for peak levelling, and direction and 
speed control are effected by field regulation. The main motor 
field is arranged in two groups, separate bucking excitation 
in addition to the main excitation resulting in very quick 
response. 

The exciter set is driven by a 120-h.p. ‘‘ Kosfi’’ compensated 
induction motor designed to operate with a leading power 
factor of 0.715. This motor was introduced when the frequency 
of the system was changed from 40 cycles to 50 cycles, so as 
to compensate for the lowering of the power factor consequent 
upon changing the driving motor of the flywheel set from a 
10-pole to a 12-pole machine. This 2,300-h.p., 2,750-V, 500- 
r.p.m. motor drives two 1,550-kW generators, in addition to 
the flywheel, of course. 

The roughing mill and the finishing mill are coupled together 
and driven by a practically identical system to that of the 
cogging mill (English Electric), except that the units are 
larger. The main mill drive is a 19,000-h.p., three-armature, 
three-bearing motor, while the 4,300-h.p. drive for the flywheel 
set, said to be the biggest induction motor on the N.E.S. net- 
work, is coupled to two 2,270-kW generators. Both flywheel 
sets have slip regulators capable of dissipating 10 per cent. 
of the main motor load. The “ Kosfi’’ motor on the exciter 
set in this case is a 260 h.p. machine. A hot saw which cuts 
the finished product into the required lengths is driven by a 
120-h.p. 2,750-V motor. 
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At the Briton Ferry steelworks, which are laid out to pro- 
duce 4,500 tons of finished bars per week, the roughing and 
finishing stands are arranged side by side, and after the ingot 
has been treated in the former the resultant semi-bar is skidded 
across to the rollers at the back of the finishing mill, first 
having had its ends ‘‘ trimmed ”’ off in a bloom shears driven 
by a 60-h.p. motor with remote control and served by an ex- 
tension of the roughing-stand roller table. Almost any size 
of bar’can be produced, and at the time of our visit bars 
about 9 in. wide and 3 in. thick were being rolled from 30-cwt. 
ingots (about 5 ft. long by 16 in. square) to about 250 ft. total 
length of bar. 

Each mill is driven by a 2,900/9,000-h.p., 60/150-r.p.m., 650- 
V d.c. reversing motor, and complete reversal from full speed 
is effected in five seconds. Each mill section, i.e., roughing 
and finishing stands, is fitted with two 65-h.p. flange motors 
for screwing down the rolls. Manipulators with guides 14 ft. 
long for moving the ingots from side to side to any part of 
the rolls are fitted on the roller tables at the back and front 


Guest Keen Nettlefolds’ continuous wire- 
rod mill showing two repeaters in fore- 
ground; operating pulpit on right 


of the roughing mill and are driven by 
60-h.p. motors. There is also electrically 
driven tilting equipment on one side of the 
roughing mill and tilter-type manipulation 
is provided for in the case of the finishing 
mill. 

The main motors, the screw-down 
motors, manipulation motors and groups 
of the individually driven roller table 
motors for the mills are controlled from 
elevated platforms across the building on 
either side of the mill. The finishing mill 
is fitted with electrically operated pre- 
selector gear in which a tiny motor con- 
trolled automatically from the platform 
governs the operation of the screw-down 
motors so that the required thickness of 
the bar is given to precision accuracy. 

From the finishing mill a 250 ft. long 
roller table carries the bar to a planishing 
mill which has a 750-h.p. motor for its main 
drive. It is also fitted with screw-down 
motors. While the bar is passing through the planishing rolls, 
it is subjected to a scraping process by compressed-air-operated 
scraper bars with remote electrical control. Compressed air 
is supplied by a 100-lb. per sq. in. compressor, driven by a 
40-h.p motor. The bar is cut into required lengths by up 
cutting shears driven by a 60-h.p. motor. 


A Rod and Strip Mill 

New plant at the Ford motor works is intended for the pro- 
duction of rod and strip and comprises an 18-in. roughing mill 
and a 14-in. finishing mill. The roughing mill is driven by an 
800-h.p., 440-V, 400/500-r.p.m. d.c. motor, supplied from a 
650-kW Ward-Leonard set consisting of a synchronous motor 
‘coupled to a d.c. generator. An interesting feature of the 
Ward-Leonard set is that it is adapted to feed the d.c. works 
supply in case of emergency. The finishing mill has five 
stands, of which the first three are driven by a 600-h.p., 
591-r,p.m. motor of the same type. 

The main control of the mill is effected by push buttons, 
four of which are provided for ‘start,’ ‘‘ stop,’’ ‘‘ forward 
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inch’’ and ‘reverse inch.’’ Pressure of the “start ’’ button 
causes the roughing mill motor to accelerate to full-field speed. 
Higher speeds are obtained by hand operation of a regulator 
in the motor field circuit. The push buttons and hand regu- 
lator are mounted on a control platform. 

Regenerative braking is automatically introduced on shutting 
down the roughing mill motor, the generator field being pro- 
gressively weakened until the main circuit-breaker is finally 
opened. The motors of the finishing stands run at a constant 
speed, the control gear comprising a hand operated oil circuit- 
breaker for the stator circuit, associated with a set of time 
controlled rotor resistance contactors. Starting follows auto- 
matically on closing the stator switch. 


Continuous Wire Rod Production 
At the works of Guest Keen & Nettlefolds, Ltd., Cardiff, 
we saw produced raw material for wire-drawing works, 
i.e., wire rod, from 30 ft. by 2 in. billets from a gas-fired 
furnace with electrically driven feed-in and push-out 
equipment. 

The rod is produced in sizes vary- 
ing in diameter from 0.192 in. to 0.562 
in. and is reduced from the billet pro- 
gressively and continuously by its 
passage through nineteen stands 
(pairs of rolls). By the elimination 
of one or more sets of rolls at the 
finishing end the size of rod produced 
is varied. With all the sets of rolls 
in operation the rod is finally reduced 
in the last stand, the rolls of which 
revolve at 1,275 r.p.m. The mill is 
a two-strand equipment, i.e., two bil- 
lets are roiled into the required rod 

side by side simultaneously. 
Electrically the mill can be con- 
sidered as in five sections. The first 
section is the roughing mill which 
has five stands all driven by an 80(- 
h.p. motor. The motor first drives a 
shaft from which there is a bevel gear 
take-off to each stand, the whole of 


The roughing (right) and finishing stands at Briton Ferry 


the gears being enclosed to form one huge gear box. The 
next section is the intermediate mill which has three stands 
driven by a 500-h.p. motor with a similar gearing arrangement, 
except that the sub-drives are pinion take-offs. That covers 
stands 0 to 9. Then stands 10 and 11 are each served by 4 
350-h.p. motor with a straight-through drive. 

Finally there is the finishing mill in which stands 12 to 18 
are all driven by a 1,000-h.p. motor through a gear box with 
bevel gear take-offs in a similar arrangement to the roughing 
mill drive. But this 1,000-h.p. motor also serves the coiling 
reels in a pit 8 ft. or so below floor level. 

The main shaft is continued to an intermediate gear box 
from which a skew shaft serves coiling reel drives at the lower 
level. It will be appreciated that because of its reduction in 
size the speed of the rod increases as it is passed through the 


- mill, and that the final speed depends upon the last reduc- 


tion. To provide the correct speed ratio between the final wire- 
rod speed and the r.p.m. of the wire-rod reelers the gears iD 
the gear box are changed whenever another stand is taken 
away or added to give increased or decreased rod size. 
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All the five main motors are d.c. machines on account of the 
wide and accurate speed variation control required. The speed 
ranges are as follows : 800-h.p. motor, 170 to 425 r.p.m. ; 500-h.p. 
motors, 200 to 500 r.p.m. each; 350-h.p. motors, 250 to 550 
r.p.m. each; 1,000-h.p. motor, 450 to 700 r.p.m. 


These main motors are controlled from a “ pulpit’’ from 


Cogging-mill exciter (in foreground) and peak-levelling sets at Skinningrove 


which the operator commands a view of the rods at the 
repeaters of the system. A repeater is where the wire rod 
takes a complete turn and travels back in the opposite direc- 
tion. There is a repeater between stands 9 and 10, one between 
stands 10 and 11 and another betwen stands 11 and 12. Whilst 
looking at the repeaters the operator has easy control of all 
the motors from a control desk immediately in front of him. 
Pressure of a reset button closes the main circuit-breaker and 
then operation of a throw-over switch arm results in the 
sequence operation of all the contactors which automatically 
start and run the motor up to speed. 

For quick stopping of the motors each panel is also equipped 
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for dynamic braking control. At any moment the operator 
may cut the rod at the repeaters by remotely operating a 
weight controlled shears which is normally held in the off 
position by a pawl. Closing a solenoid circuit releases the 
pawl and, in turn, the weight and shears. 

The motor circuit-breakers and all the starting and speed- 
variation contactors are accommodated by 
a control board in the power house where 
there are also nested four of the main 
motors—an excellent scheme for main- 
tenance and control. The fifth and 1,000- 
h.p. motor is positioned at the opposite 
side of the mill. 

When the hot finished rod is wound on 
to the reels these are pushed out on to a 
muffle conveyor 265 ft. long, at the top of 
which they are transferred to a slow- 
moving hook conveyor for cooling. 

The motor speeds and loads represent 
definite interpretations of the conditions 
of the rod during its passage through the 
mill, and so immediately in front of the 
operator, almost on eye level, is an am- 
meter and a tachometer for each motor. 
Field-reversing switches for the main 
motors are also situated in the control 
room, as well as a Siemens visual and 
aural indication board for the bearing 
temperatures. The board, of course, is 
electrically connected to thermo-couples 
at the bearings. In the power house there 
is a 10-way press-button bearing tempera- 
ture indicator. 

The continuous high-speed rod mill of the Lancashire Steel 
Corporation operates with three strands and the power is taken 
from public supply at 3,300 V. This is converted to d.c. at 
500 V by a motor-generator consisting of a 5,800-h.p. salient- 
pole auto-synchronous motor and two 2,000-kW generators. 
Starting of the motor generator is by the Korndorfer method 
and is arranged for either automatic or manual operation. The 
main motors driving the various rolls are: one 1,600 h.p., two 
750 h.p., two 500 h.p., and two 1,200 h.p. They are all vari- 
able-speed motors (2.5 to 1 ratio). 

The illustration heading this article is of the slabbing mill 
at the Consett steel works. 


Manufacturing 


T the Stour Vale, Kidderminster, works of Baldwins, Ltd., 
we saw the production of special steel sheets for the 
automobile industry by both hot and cold rolling from 

bars 7 to 12 in. long and up to 1 in. thick. Cold rolling is a 
recent introduction and it is now usual first to reduce the 
bar by hot rolling up to 50 per cent. thickness and to finish 
the reduction by cold rolling. 

Each of two 1,000-h.p. G.E.C. motors drives through reduc- 
tion gearing four two-high hot-roll sheet mills, two of the 
mills being situated on each side of the drive. The rolls are 
2 in. in diameter and run at 32 r.p.m., and the mills will 
handle sheets up to 72 in. wide. The 3,300-V, three-phase 
induction motor runs at 498 r.p.m., and 
has 100 per cent. overload characteristics 
The double helical reduction gear has an 
overall ratio of about 17.5 to 1 in two 
stages—3.5 to 1 and 5 tol. 

On the high-speed side of each half of 
the drive is a peak-equalising flywheel 
weighing about four tons and having a 
storage capacity of about 7,500 h.p. The 
motors run continuously at approximately 
constant speed under production condi- 
tions from Monday morning to Saturday 
mid-day. So that the rolls shall be ready 
for immediate full duty on Monday morn- 
ing they are turned slowly during the 
week end while they are subjected to heat 
from gas jets. For this purpose a 30-h.p 
motor drives the rolls through worm and 
spur reduction gearing. Operating in con- 
junction with one of the hot-mill drives 
there is a Laurence Scott Heyland exciter 
for power-factor correction. 

The hot rolling mills have been con- 
verted from steam to electric driving and 
they are now producing 75 per cent. more 
than in the steam-drive days. But a good 
deal of this increase is the result of 
modernisation other than electrification 


Sheet and Strip 


Much of the direct output increase (probably 25 per cent.) 1s 
due to the fact that now all the mills of one drive can *“‘ break 
down”’ together if the operations so happen to synchronise. 

Two three-high reduction mills are driven by a 425-h.p. 
slip-ring motor, 400 V, three-phase, 735 r.p.m., via 33 to 1 
reduction gears. They are equipped with 33-in. and 16-in 
diameter rolls, 7 ft. long, and for lifting the sheet for a return 
pass there is a foot-switch-operated lift table served by a 
30-h.p. motor. The mills also have 15-h.p. screw-down motors. 

A “‘cluster’’ cold-rolling reduction mill has four backing- 
up rolls, two side by side at both the top and bottom, so that 
the top and bottom working rolls, which are not driven, 


Whitehead’s cold rolling strip mill 
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operate within the arc formed by the corresponding backing- 
up rolls. This mill is driven by a 250-h.p. d.c. motor served 
by a motor-generator set with field regulation control. It has 
two 25-h.p. screw-down motors. 

Joseph Sankey & Sons, Ltd., have installed recently at their 
Manor Works three stands of two-high non-reversing mills for 
the production of black sheets. The mills are driven by a 
700-h.p. B.T.H. slip-ring induction motor, 246 r.p.m., 7,000 V, 
two-phase, 50 cycles, via Power Plant Co. reduction gear, 
giving a final speed of 30 r.p.m. The unit is designed for 
maximum peak loads of 8,000 h.p. Two overhung flywheels 
on the pinion shaft have a total stored energy of 15,000 h.p.- 
sec. at 250 r.p.m. 

Although the usual flywheel-energy-releasing series-type 
rotary slip regulator provides the necessary drooping charac- 
teristic and returns the slip energy to the power system, it 
has a serious disadvantage in that it corrects the power factor 
of the induction motor only at the higher loads. To over- 


Hot-rolling sheet mill at Baldwins’ works, showing 1,000-h.p. drive with (right) Heyland 


exciter 


come this disadvantage the slip regulator is excited by a fre- 
quency changer on the main motor shaft, the arrangement 
being similar to that for a double-range Scherbius system of 
control. 

Series turns on the slip regulator give the necessary droop- 
ing characteristics, and not only is the power factor improved 
at all loads, but the light running speed of the combination 
can be arranged above the synchronous speed of the main 
motor, and the total speed drop of the main motor can consist 
partly of a speed drop from light running to synchronous and 
partly from synchronous to full load. ‘The effect of this is 
to enable a smaller slip regulator to be used, with consequent 
reduced initial cost and reduced slip regulator losses. The 
equipment is designed to give a power factor of not less than 
0.95 lagging at all loads and a speed drop of about 9 per cent. 
from no load to full load. 

The mills are of the standard two-high pattern, two stands 
being provided for roughing and one for finishing. They 
operate in conjunction with continuous gas-fired furnaces, and 
the finishing stand is equipped with automatic roller and 
catcher tables. The continuous hearths and discharge gear 
are operated by 400-V, 3-phase, high-torque squirrel-cage 
motors specially designed by Bull Motors to give low “‘ switch- 
on’’ current with low inertia rotors. Some of these motors 
are capable of reversing from full speed ahead 35 times per 
minute. The furnace doors are operated by B.T.H. thrustors. 
The automatic control of these motors and thrustors is effected 
by Igranic relay-operated contactor equipment. 


Continuous Hot Rolling for Strip 

The new continuous hot-rolling strip mill at the Meadow 
Hall works of Arthur Lee & Sons, Ltd., is designed to produce 
strip from 1 in. up to 16 in. wide and down to very thin gauge. 
The cogging section consists of two three-high stands and is 
driven by a 1,500-h.p., 6,300-V, 590-r.p.m. induction motor 
through reduction gear. 

As each billet is delivered from the furnace on to the live 
roller table it automatically takes up the correct position for 
centering the first pass. After the first pass the billet falls 
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on to a live roller table equipped with gear which lifts anj 
automatically returns it through the second pass. 

Before the final pass in the cogging mill the billet, or strip, 
is rolled through a vertical edging mill which regulates th: 
width of the strip to the exact dimensions required and js 
separately driven by a 125-h.p., 440-V, 480/960-r.p.m. dy. 
motor through a single reduction gear. All this work is auto. 
matically performed under the supervision of one man on the 
control platform. 

For widths of from 5 in. to 16 in. the strip from the as 
pass of the cogging mill is diverted into No. 1 unit of the 
finishing mill which has three stands in direct line with the 
second stand of the cogging mill. For widths less than 5 in, 
the strip 1s taken through No. 2 unit which comprises five 
stands in line across the building. Thence the strip is passed 
through the two small stands of No. 3 unit, the first stand 
being in tandem with the last stand of No. 2 unit. The first 
stand of No. 1 unit is driven by a 1,000-h.p. variable-speed 
d.c. motor and each of the two 
succeeding stands has a 65(-h.p 
variable-speed drive. 

The reduction gears of the 
1,000-h.p. motor are provided 
with two output shafts, one of 
which drives the first stand of 
No. 1 unit, while the other 
drives all the stands of No. 2 
unit via a train of double heli- 
eal pinions. Each of the redue- 
tion gears of the 650-h.p. motors 
is also fitted with two output 
shafts, one of which drives a 
stand of No. 1 unit and _ the 
other a stand of No. 3 unit. 
The driving shafts of these mills 
extend from the motors across 
the mill under the floor. 

Two vertical coiling machines 
are each driven by a 25-h.p., 
440-V d.c. motor runing at 
400/800 r.p.m. As the strip 
leaves the last stand of the 
finishing machines it is guided 
through a series of vertical 
rollers which “‘ kill”’ the natural 
kinking of the strip as it passes 
over the floor. 

The main motor is served by a 
liquid starter and flywheel- 
energy slip and emergency brak- 
ing resistances. A  60-kW 
motor-generator set provides excitation for the finishing-mill 
motors. All the driving motors were supplied by the General 
Electric Co., Ltd. 


Production of Bright Steel Strip 

By the courtesy of the Whitehead Iron and Steel Co., I.td., 
we saw the production of bright steel strip. A new cold- 
rolling reversing mill will deal with strip up to 15 in. wide 
and effect reductions down to a few thousandths of an inch 
at the rate of up to 600 ft. per minute. When rolling 4 in. 
wide strip from 0.1875 in. to 0.140 in. thick in one pass the 
output is 215 tons per 48-hour week. 

Ali the rolls run in roller bearings. A separate screw-down 
motor operates on to each bearing of the top backing-up roll. 
A coiling-up reel on one side of the rolls and an uncoiling 
reel on the other side are each driven by a 75-h.p., 300 to 
1,200-r.p.m., 500-V low-inertia motor and they are so con- 
trolled that constant tension is maintained in the strip be- 
tween each reei and the mill from standstill up to any speed 
in the operating range of the mill. The reels are of the col- 
lapsible type, 7.e., sections of the periphery are arranged to 
“contract’’ and ‘“‘expand”’ for the purpose of gripping the 
end of the strip and for releasing the coil after rolling. 

These main reel motors and the mill motor are supplied 
from a motor-generator set and their speeds are controlled 
on the Ward-Leonard principle. The mill motor is separately 
excited from a constant-potential exciter which also supplies 
the excitation for the two reel motors, the generator, the syn- 
chronous motor driving the motor-generator set and all the 
control circuits. The two reel motors are compensated on 
account of their large speed range, and each has a magnetic 
brake mounted at the rear end. 

The motor-generator set comprises a 300-kW, 500-V_ d.c. 
generator, a 30-kW, 250-V booster generator, a 50-kW, 250-V 
exciter, two 1.75-kW, 150-V exciters for use with the current 


‘regulating equipment and a 500-h.p., 1,000-r.p.m., 6,000-V 


synchronous reactance-started motor for driving the set. To 
ensure that the power at each reel remains constant as the 
reel speed varies with its change in effective diameter, 3 
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vibrating-contact constant-current regulator served by a 
1.75-kW exciter operates with each reel motor. 

Each regulator is fed from a shunt in its reel motor arma- 
ture circuit and, in the case of the coiling-up reel motor, 
str'ngthens the motor field and reduces the motor speed when 
the armature current and strip tension increase beyond a 
ceriain value, and weakens its field and increases its speed 
when the current and strip tension decrease, so that the motor 
speed is adjusted according to the load and constant tension is 
mamtained in the strip. The unwinding reel motor actually 
generates to maintain tension in the strip behind the mill, 
and its regu!ator operates in the reverse manner to that de- 
scribed above. 

When the mill is reversed the duties of the “ coiling’’ and 
“gneoiling’’ reels are changed, so that it is necessary to 
reverse the regulators. Because of the reduction in the thick- 
ness of the strip the peripheral speed of the coiling reel must 
always be greater than the peripheral speed of the uncoiling 
reel by a percentage corresponding to the ‘‘ draught ’’ on the 
mill. To maintain the correct variable-speed relationship a 
variable-voltage booster generator is connected in series with 
the uncoiling-reel motor. The maximum draught for which 
the electrical equipment has been designed is 50 per cent., so 
that it is possible for the strip to leave the mill at double 
its entering speed. In this case the uncoiling reel motor, act- 
ing as @ generator, runs at half speed and generates 250-V 
with full field strength. 

The 30-kW booster generator connected in series with it 
generates an additional 250 V maximum, so that the two 
machines can be connected in parallel with the 500-V genera- 
tor. The booster generator, which is always in series with 
the uncoiling-reel motor, also provides current when the mill 
is at a standstill for maintaining “stalled’’ tension in the 
strip, and the necessary low voltage for circulating a current 
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has been selected prior to the operation of the master con- 
troller. At the end of the pass the mill is decelerated in the 
same manner by means of the motor-operated rheostat, and 
stalled tension in the strip is automatically applied imme- 
diately the mill comes to rest. 

A turn counter on each desk indicates the number of turns 
left on the uncoiling reel, and is directly driven by a Selsyn 
motor electrically coupled to its generator which is chain 
driven from the corresponding reel motor shaft. Tension con- 
trols provide for adjustment of the strip tension under run- 
ning and stalling conditions, and a draught-adjusting control 
provides means for varying the voltage of the 30-kW booster 
generator, according to the draught being taken on the mill 
at each pass. By means of an emergency stop push-button 
the mill can be brought to an immediate standstill. 

The whole of the electrical equipment pertaining to the 
mill was supplied by the Metropolitan-Vickers Electrical Co., 
Ltd. The product from the mill is dealt with in a battery of 
Grunewald electric furnaces supplied by the General Electric 
Co., Ltd., in which bright annealing is effected at a tempera- 
ture of about 700 deg. C. 

Two type 12 U furnaces were installed with sixteen Grune- 
wald bright annealing pots designed to take coils of strip 
in stacks up to 36 in. diameter by 48 in. deep. Each of these 
furnaces has an electrical loading of 120 kW balanced on a 
3-phase supply. There are also two type 12-V furnaces with 
recuperative trenches and cooling stations for thirty-two 
Grunewald pots. The type-12 V pots have an effective dia- 
meter of 44 in. with an effective loading height of 48 in. A 
further extension to this installation is now being made and 
consists of four more furnaces, two of which have an effec- 
tive loading diameter of 28 in., one of 36 in., and the other 
of 20 in. The installation also includes a G.E.C. coal-gas 
burner for producing an artificial atmosphere suitable for 


The Arthur Lee continuous hot-rolling strip mill; cogging mill and 1,500-h.p. drive in foreground 


through both reel motors connected in series is provided by a 
small auxiliary shunt field winding on the booster generator. 
_ Of the duplicate control desks the one adjacent to the coil- 
ing-up reel is used, and by means of a selector switch scheme 
the other desk is rendered entirely inoperative. A 7-point 
“control selector" is used to determine the subsequent opera- 
tion from any of the following :—Normal run, inch coiling 
reel, inch uncoiling reel, inch mill and both reels, inch mill 
only, inch mill and coiling reel, and inch mill and uncoiling 
reel. The operation itself is controlled from separate control 
switches—one for normal running and one for inching. The 
“normal running” or ‘‘ master controller” provides for two 
speeds of acceleration and deceleration, and the inch control- 
ler gives two inching speeds both forward and reverse. 

_In the case of a normal “run,” the master controller ini- 
tiates the movement of a motor-operated rheostat which suc- 
cessively strengthens the generator field and weakens the 
mill motor and two reel motor fields, the mill motor and two 
ree! motor field rheostats being ganged together so that they 
Operate simultaneously. A speed preselector switch auto- 
matically stops the acceleration of the mill at whatever speed 


bright annealing. This is a recent introduction which, when 
used in conjunction with a Grunewald furnace, results in a 
process that allows mild steel strip to be bright annealed. 
A new cold-rolling strip mill shortly to be put into com- 
mission by Guest, Keen & Nettlefolds, comprises three stands 
with reels placed after the second and third stands, so that 
the mill can be operated either as 3-stand tandem mill, or as 
a 2stand tandem mill and a single-stand mill. There is also 
a single-stand mill for skin pass rolling and a recoiler. The 
three main stands are each driven by a 250-h.p., 300/800- 
r.p.m., 250-V d.c. motor, and the two reels are each driven by 
a 60-h.p., 300/1,200-r.p.m., 250-V d.c. motor. All the motors 
are supplied from a synchronous motor-generator set. 
Complete control of the mill is obtained by push-button 
stations mounted at the stands, and both reels are provided 
with tension regulators for maintaining constant tension in 
the strip between the final rolling stand and the reel. The 
‘**screw-downs”’ on the main stands are electrically operated, 
and by means of push buttons mounted at the stands, indivi- 
dual or combined operation is obtainable. The electrical 
equipment for this mill is of B.T.H. manufacture. 
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Reversing Rolling Mill Drives 


By H. S. Carnegie, M.I.E.E. 


HE Ward-Leonard system of field regulation control is 

adopted for most large reversing-mill drives, and a com- 

plete modern installation of this type comprises the mill 
motor; a motor-generator set (with or without a flywheel) 
with an electric motor or, in special cases, a steam turbine as 
the driving unit; an excitation system which will give simple 
control and quick response; starting equipment, including 
automatic speed regulating apparatus if a flywheel is used; 
and control gear for varying the direction and speed of the mill 
motor, together with safety devices. Since the mill motor 
has necessarily to give its full torque at low speeds, special 
ventilating arrangements are necessary. 

The heavy cost and power losses of the pinion housing 
through which the motor drives both of the main rolls have 
led to attempts to eliminate this item. In America there are 
some large drives without pinion housings, each roll being 
separately driven by its own motor. Both of the motors are 
controlled together. I know of only one example in this coun- 
try. It is for a 26-in. non-ferrous reversing mill, and consists 
of two 2,030-h.p. peak motors, 60/180 r.p.m., driving the two 
main rolls, while two vertical rolls for the edges of the material 
are driven from a third motor of 450 h.p. mounted above the 
main motors. The three motors are supplied from the one 
generator of the Ilgner set and change their direction and 
value of speed simultaneously. This drive also enables main 
rolls of slightly differing diameters to be used, since the motors 
can be adjusted to keep equal the power outputs. 

The basis for calculating the size of the electrical equipment 
is the rolling programme, which gives the elongation or change 
of section per pass and, in conjunction with test data, enables 
the maximum rolling torque to be obtained. This rolling 
torque, plus margins for cold passes and for acceleration of 
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generators are running at 
speeds varying from light- 
load speed down to 20 per 
cent. below this, if load 
equalising flywheels be 
fitted, so that they are 
slightly larger than if they 
were dimensioned for the 
synchronous speed alone. 
The connection of gener- 
ator armatures in series is 
the simplest scheme, but 
parallel arrangements have 
been quite successful when 
care has been taken with 
regard to the operation at 
sudden peak loads and at 
varying voltages. 

To reduce the cost of 
motor-generators large machines are now being used for speeds 
as high as 1,000 r.p.m. synchronous. The generator driving 
motor or turbine capacity must be as great as the average de- 
mand of the mill plus the loss of the equipment as a whole. 
While, for smaller sets, synchronous motors driving the gen- 
erators and flywheels through slip couplings permit power- 
factor correction, slip losses are still present on account of 
the heating of the coupling. 

The size of the flywheel is determined by a “ balance sheet "’ 
of the rolling programme, the maximum output and the maxi- 
mum permissible drop in speed, say 20 per cent. from light 
load speed, giving the contained energy required. Where the 
mill peaks can be taken directly on the line it is more efficient 


Mr. H. S. Carnegie is chief of 
the Special Engineering Section 
of the English Electric Co., Ltd. 


Large modern Iigner set; 5,000-h.p. induction motor and three generators (600 r.p.m. synchronous) 


the mill motor, determines the size of the mill motor, the 
speed of which determines the time of each pass. The speed 
of the mill motor is therefore affected by the type and size of 
the mill and tonnage output of material required. 

The cut-out torque of the mill motor is limited by com- 
mutating conditions, but the r.m.s. rating, which is inherently 
about 25 to 33 per cent. of the cut-out value, may determine 
the size in cases where passes are long and intervals relatively 
short, as with finishing mills. For short passes, such as with 
blooming mills, the maximum torque alone may determine 
the size of the motor. 

Single-armature motors are more efficient and cheaper than 
double-armature ones, and they can be produced in sizes up 
to 25,000 peak h.p., but where the base speed (maximum 
speed at maximum torque) is high, or an unusually high maxi- 
mum field-weakened speed is required, the commutating con- 
ditions may compel the use of a double-armature motor. 
Although the larger single-armature motors can be built up in 
the works, tested and then transported to site with the armature 
complete with the shaft, transport limitations sometimes 
dictate completion of the armature on site or the use of a 
double-armature machine. 

While the size of the generators is determined by their 
number and speeds, the motor input is required when the 


and often cheaper to eliminate the flywheel and use a larger 
driving motor for the motor-generator set. Many engineers 
are under the impression that by installing a flywheel to reduce 
the load peaks the maximum demand on an a.c. system of 
supply will also be reduced. The exact opposite is the case. 
the addition of a flywheel increasing the maximum demand 
slightly owing to its own windage and friction losses and addi- 
tional losses due to slip regulation. 


Considerations of Design 

The mill motor not only has to withstand the electrical load, 
but also the very severe mechanical shocks due to quick acceler- 
ation and the racking stresses of reversal. Consequently, such 
parts as the spider and commutator hub are made of steel. 
The spider is very securely keyed to the shaft by double 
tangential keys, and the core plates are rigidly fixed to the 
spider by many dovetailed keys. To keep their inertias to 
minimum, to reduce accelerating peaks, armatures tend to be 
longer and of smaller diameter than those of non-reversing 
machines. Axial ventilation helps to limit the length of the 


‘armature, however, the ventilating air being guided through 


the interior of the core plates, the air gap and the windings. 
For double-armature motors through shafts have been super- 
seded by jackshafts attached to each spider, forming large 
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coupling flanges rigidly bolted together. The results are a 
stiffer structure, less weight and easier transport. 

The rapidity of field weakening is limited by the mass of 
the frame, the eddy currents of which prevent the quick 
accelerations sometimes required at the highest speed. But 
quick reversal at the lower speeds for shorter pieces is much 
more important. 

Reducing the possibility of permanent magnetism in the 
generator field system to a minimum to prevent “‘ off ’’ creep- 
ing of the mill motor is effected by ‘‘ suiciding’’ the fields of 
the generators across the armatures in the reverse direction, 
or else by displacing the compensating winding in a direction 
to give a slight negative compounding effect. The latter is 
preferable to the use of slight 
negative series turns because 
it helps in buffering the power 
and regenerative peaks. Re- 
verse series windings, how- 
ever, may be needed in addi- 
tion where generators are run 
in parallel, although in some 
instances cumulative cross- 
compounding windings are 
employed to retain a more 
level voltage characteristic 
with load and also to assist 
in parallel operation. 

Since the flywheel runs at 
peripheral speeds of from 
28,000 to 28,000 ft. per minute 
special constructional atten- 
tion is necessary. To reduce 
the weight of the flywheel by 
utilising the maximum pos- 
sible peripheral speed is not 
necessarily an advantage to 
the user, since the windage 
losses of the flywheel are 
quite considerable and _ in- 
crease as the cube of the 
speed. A rough figure for the 
windage losses 1s 2 h.p. per 
ton of wheel. Maintaining a 
partial vacuum around a totally enclosed flywheel requires 
more energy than is saved by the decrease in windage. It is 
found to be an advantage to force-lubricate the flywheel bear- 
ings, the pressure employed being sufficient to lift the fly- 
wheel and shaft in order to establish an oil film. This reduces 
bearing wear to almost zero, and a 20-ton flywheel can be 
moved by one finger on the periphery. 

The considerable contained energy of the flywheel—70,000 
to 200,000 h.p.-sec. for a large reversing mill—necessitates 
serious attention to braking. Underslung brakes on the rim 
of the flywheel can also be used to raise the flywheel and 
shaft for examination of the bearing steps. Alternative elec- 
tric braking may consist either of the application of d.c. to 
the stator of the driving motor, the rotor being connected to 
the starting resistance, or else counter-current braking, using 
the a.c. power with reversing of the stator phases. The latter 
system gives rather higher braking effect than the former, 
but it results in double voltage being applied to the rotor—not 
always a desirable thing in large machines. 

In some smaller installations 
d.c. driving motors are com- 
pounded to give an initial drop 
in speed, but they are auto- 
matically controlled to keep the 
input tolerably constant during 
the varying load conditions. 
This requires a motor capable of 
giving its full output at the top 
speed, corresponding to, say, 20 
per cent. or so field weakening. 

The starter and slip regulator 
for the a.c. driving motor for 
the Ilgner set may be either of 
the liquid or contactor type, the 
former being simpler. Various 
designs are employed, all em- 
bodying fixed and moving elec- 
trodes in soda solution with cool- 
ing coils through which circu- 
lating water is passed to carry 
away the heat evolved. The 
size of the starter is determined 
by the fact that it has to deal 
with an average power loss equal 
to, say, 10 per cent. of the output 
of the a.c. motor. The cooling- 
water requirements are roughly 
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5 gallons to each h.p. dissipated per hour. This quantity of 
water can be reduced, but there is then greater likelihood of 
water vapour being given off from the surface of the elec- 
trolyte. 

In my opinion it is not worth while complicating the slip 
regulating apparatus to secure a greater sensitiveness than, 
say, plus or minus 10 per cent. of the load, since the setting 
of the slip regulator must be adjusted in accordance with the 
rolling programme, and as the speed of the set should be pre- 
vented from getting too low the setting will mostly err on 
the top side, as rolling programmes cannot be too accurately 
determined and margins must be allowed. For d.c. Ilgner 
set motors automatic current regulators are employed either 
directly in the field circuit or 
via exciters for the larger 
machines, but a recent device 
employs a special exciter to 
carry out this current regula- 
tion above a defined load 
without any further auto- 
matic regulator. 


Control Gear 

Apart from the driving side 
of the Ilgner set, the control 
gear centres round the quick 
operation of the fields of the 
generators and the _ mill 
motors. As in large mill 
drives these fields take a con- 
siderable amount of energy, 
control gear cannot be in- 
serted directly in the fields 
unless contactors are used. 
The use of contactors alone, 
however, involves a consider- 
able addition in loss since 
field forcing must be carried 
out by ‘‘overshooting’’ and 
then reducing the field to the 
normal value by insertion of 
resistance. The contactors, 
moreover, operate very fre- 
quently. It has been found preferable to employ exciter sets 
of special construction so that the control apparatus can then 
deal with exciter field currents only, the resulting control 
gear being very simple. 

Thus the exciter set consists of a motor driving a generator 
exciter, a motor exciter and a constant-voltage exciter for 
providing the d.c. to the other exciter fields. The generator 
and motor exciters are of special construction to enable the 
fields of the generators and mill motor to be varied in the 
time required, the time constant of the field system being 
reduced by sub-division of the fields, the application of special] 
windings on the exciters and even by the use of laminated 
yokes together with quick-excitation resistances in the fields 
of the exciters. With such arrangements the power used in 
excitation is kept to 2 minimum and the control gear can then 
be of the normal type, giving a fine graduation in speed from 
zero to the maximum, and enabling the driver to select the 
best speed for rolling. The driver’s simple lever-operated 
controller is mounted on a “ pulpit’’ with a view of the mill. 


Reversing-mill (26 in.) drive without pinion housings; two 2,030-h.p. main-roll motors, and 


one 450-h.p. vertical-roll motor 
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Electrical Equipment of Wide-strip Mills 


By W. E. Taylor, M.A.LE.E. 


HE continuous wide-sheet method of rolling steel tor 

sheet and tinplate will shortly be adopted in this country. 

it is impossible to visualise a wide-strip mill without 
an electric drive, and the electrical equipment must not be 
considered as a mere adjunct to the mill, but as part and 
parcel of the whole scheme, essential to both the main drive 
and the extensive auxiliary machinery. 

The development of wide-strip mills has been due primarily 
to demands of the motor car and tinplate industries. These 
developments in continuous rolling down to extremely thin 
steel strip were not in themselves new ideas, since reversing 
mills, tandem mills, cold rolling and strip rolling have been 
employed for years. But formerly such equipment could not 
be used for the work in question because methods of precise 
control, of exerting enormous pressure over a very wide area, 
and of properly synchronising such machinery had not been 
developed. These difficulties were overcome practically 
simultaneously, and the natural outcome was to develop along 
the lines of the continuous mill which had been in operation 
on narrow strip since about 1900. This narrow strip had 
gradually increased by stages from about 5 to 6 in. in 1900 to 
about 24 in. in 1925, but from the latter date the available width 
increased very rapidly until 90 in. is now rolled and even 
greater widths are contemplated. 

The importance of continuous mills for hot rolling is indi- 
cated by the fact that in America twenty-five of such hot 
mills for wide strip are now in operation or are being built, 
representing a capacity of about 12,250,000 tons of hot rolled 
strip or sheet per year. The first mill was put into operation 
in 1924, at the Ashland Plant of the American Rolling Mill 
Co., but the bulk of them have been installed since 1929. The 
main drive of the hot-mill end is mainly considered in this 
article. 

The slabs for continuous hot rolling to wide sheets are pre- 
pared by rolling heavy ingots, 7 to 10 tons, or even heavier, 
in an ordinary bloom- 
ing mill driven by a 
reversing d.c. motor of 
about 7,000 h.p. with 
a speed of +50/120 
r.p.m. This motor is 
supplied by a motor- 
generator flywheel set 
of about 6,000-kW 
capacity driven by a 
5,000-h.p. induc- 
tion motor and pro- 
vided with a flywheel 
working in conjunction 
with an automatic slip 
regulator to equalise 
the load on the power 
mains. The rolled and 
cut slabs are imme- 
diately conveyed in 
some plants to the 
continuous hot mill, 
while in others they 
are cooled, stored 
and then reheated 
when desired to a temperature of about 2,200 deg. F. 

Since the Butler mill was installed in 1926 (see accompany- 
ing table) the roughing end of the wide-strip mill has under- 
gone several changes, but the finishing end remains 
substantially the same. In the Butler mill the roughing 
operations of the slabs from 23 in. to 4 in. thick and from 
12 in to 36 in. wide and in lengths up to 12 ft. 6 in. were 
done in a single-stand two-high reversing rougher in which 
the piece received from three to seven passes, followed 
by treatment in stands of four-high rolls in tandem and spaced 
closely together at about 22-ft. centres. At first the four 
stands had 42-in. wide rolls, but in 1929 these were replaced 
by 48-in. wide rolls and the gear ratios changed to increase 
the mill speeds very appreciably. 

Since its installation the roughing end of this mill has con- 
sisted of three to five stands of flat rolls arranged in tandem, 
the slab running free of each stand before entering the suc- 
ceeding stand. Interposed between the stands are two or 
three more edging stands. In the wider mills, where the 
width of the finished strip is greater than the maximum width 
of the slab available, the first flat pass is a spreader pass and 
the slab is entered broadside and given a reduction sufficient 
to elongate the slab to the required width of finished sheet. 
= ae gl mills slabs are cut to length equal to the width 
esired. 


The wide-strip mill at Ford’s Michigan works 


The stands of the 
roughing mill are driven 
either by a separate motor 
to each stand, or by one 
motor driving two, three 
or four stands. Since the 
roughing stands are on 
long centres, constant- 
speed a.c. induction 
motors are used because 
speed regulation is not 
required. Flywheels may 
or may not be used, and 
in one or two cases syn- 


chronous motors have 
been employed. On the 
Trumbull Steel Co.’s Mr. W. E. Taylor is rolling mili 


j j engineer to the Metropolitan 
adjustable-speed motor with Scherbius control, and still further 
d.c. adjustable-speed motors have been adopted, but these 
roughing stands were placed on close centres, so that the slab 
is in the several stands necessitating adjustable speed. ‘The 
majority of mills built since 1930, however, have adopted a.c. 
motors, either of the induction or synchronous type, and this 
represents the lowest-priced electrical equipment, although the 
cost of the mill and buildings is somewhat increased. 

The power supplied to the roughing stands varies very 
widely from about 800 h.p. to 4,000 h.p., although it does 
not seem to vary in proportion to the width of the rolls as 
would be expected. The determining factors in calculating the 
h.p. required are the width of the sheet and the draught, the 
speed and the length of the piece and, most important of all, 
the metal to be rolled and the rolling temperature. The 
edging stands are generally driven by separate adjustable-spee:| 
motors, which are 
usually supplied from 
the 230-V d.c. auxiliary 
supply, although in the 
case of the Middletown 
mill they are driven 
from the  main-roll 
drive. 

The finishing train 
consists of from four to 
eight stands of four- 
high rolls  equippe 
with roller bearings 
and usually spaced as 
closely together as the 
size of the motors anil 
the reduction gear will 
permit, say, from 13 to 
24 ft. The train 1s 
preceded by a secon« 
scale breaker place 
about the same 
distance in front of 
the first roughing 
stand. ‘There are no 
edgers in the finishing train, as the piece would ordinarily be 
too thin for effective edge work. 

The finishing stands are necessarily driven by adjustable- 
speed motors having, usually, a speed range of two to one 
and occasionally three to one. In all cases except one thie 
motors are d.c. and are supplied by motor-generator sets driven 
by synchronous motors. These are started and stopped by 
generator-voltage control, and the speed variation is obtaine:| 
by motor-field control. Increased speed range of the mill «s 
a whole is also effected by generator-voltage control. The 
motors of the finishing train are usually of the same h.y. 
and speed, the roll speed being obtained by variation in the 
gear ratio, so as to secure a progressive increase from the first 
to the last stand. The size of the motors varies approxi- 
mately from about 2,000 h.p. for 38-in. to 42in. wide rolls 
up to about 4,500 h.p. for rolls of 80-in. to 96-in. wide—makinz 
a very close average of about 50 h.p. per inch of width for 
the usual finishing speeds, which range from about 500/1,00) 
ft. per min. up to about 990/1,980 ft. per min. 

The highest-powered mill to date to my knowledge is that 


of the Carnegie Illinois Steel Co. at Gary, Indiana. It has 


a motor-driving power of 42,850 h.p., made up of 15,500 h.p. 
for the edger motors and supplied from the auxiliary 230-V 
supply, while the remaining 27,350 h.p. is supplied by three 
3-unit 6,000-kW 600-V synchronous motor-generator sets. Al! 
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the roughing stands are equipped with flywheels, stands 1 and 
2 are equipped with liquid slip regulators, while stands 3 and 4 
are fitted with magnetic control, with provision to cut out 
the permanent resistance. The roughing scale breaker is also 
equipped with a flywheel magnetic control and permanent 
resistances. 

About 40,000 h.p. of the motors, together with the 600-V 
motor-generator sets and the auxiliary 230-V motor-generator 
sets, are concentrated in one motor housing, roughly about 
100,000 kW of machinery in all. The conversion losses of 
this amount of machinery amount to about 4,000 kW, so that 
the ventilation of such motor rooms must receive very serious 
consideration, otherwise the machines and attendants could 
not withstand the abnormal temperatures which would arise. 
Consequently, new systems of ventilation have been devised, 
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scale breakers, and the pinch rolls, as well as the mill tables, 
although they are driven separately by reversing motors, must 
accelerate, run and reverse in synchronism. The coiler on 
the trailing side must run at a lower speed than that of the 
main mill, which is fixed by the draught taken in the rolls, 
and the forward coiler at the same speed. These drives must 
be reversed when the main mill is reversed. 

The electrical equipment has successfully met all these 
requirements. There are three such mills in North America. 
The one in Canada has rolls 27 in. in dia. and 72 in. wide 
and is capable of rolling up to 36-in. wide strip from ingots 
14 in. thick, 48 in. long and 36 in. wide reduced to No. 12 
gauge and heavier at a rated capacity of 10,000 to 15,000 tons 
per month of plate and strip. This is equal to about 15,000 
tons per annum of 36-in. wide material, compared with about 


Ne. 2 Zz 2 2 4 16 12 ‘2 20 2 22 23 24 | 26 
Yeor | 1927 |/927 | 1927 | 19286 19239 11930 [4934 [1932 [1932 11996 11996 | 1937 | 1937 | 1937 
™ of 40" | 36" | 42" | 20° | 60" | 30" | 36° | 72" | 79" | 38° 30° | | 96 | 48" | 90 
- Tans $00 |302, 000 |420,000 | 400,000] 372,000} 540,000 |400, 0, 000 |3 75,000 |609, 00012 75,000 320,000 |723, 36000 | 774,000 
Seale Breaker 600 800 AC) 1000AG,—~ 200 AC! 1000 A 
N° Reugher N 1$00 AQ) A 200 Aq 125046 |7000 9000 
N° 2 Rougnee ax 00 AL. 4 V600 A.C1600 3000 AG 1800 AL! 3: - A 
| 3 booe A: - [200 - 3000 AC 20004 - 
Nt 4 | i200 -|3000-| - - | — - Ag - - 
Exger oc? 190 wd - = = = = = 
Finisher 000 2G 2500 2000 DL 1500 2000 3500 3800 ° = |as00 - ~ |s000 0G 4500 - pe} 
2600 ~ \pooo |2300 ~|#000 ~ + |3S00 + j00 + }4500 + : + - 4500 
Mj: bese of + |3000 -|2000 -|sse0 |2000 «|2800 * * |4S00 : |4500 - 
-|zs00 -|s000 *|3000 -|f000 *|3500 joo * 2000 * « + | 3500 ~ - 
WS -|2s00 -\S00 +|3000 -\3000 = — * 13000 |4500-|\4S500 - = 
- | - - | - | - | - - | - 
Titel WP_-AC 43,000 | 4800 | 4500 | 3800 4600 14100 |4750 00 10, 800 |13230 |15,500 | 3, 700 
= 413,000 72100 |1§000 |/8000 |29650 |20 580 |22200 |13,600 |2, 950 | 4400 950 VG 250 |2G 800 |24950|27.350| 26450 500 |23600 |26 450 
CSet Capacity - - | 15,000} Go00 2000 |12 000 |12, 000 |/8 000 |14,c00 000 14000 
Particulars of wide-strip mills installed in America 
and the one receiving most consideration to-day is a recircula- 300,000 tons per annum with the hot continuous mill. The 


tion system with a downward draught drawing air from the 
motor room through the machines into the basement, passing 
it through water surface coolers and blowers, and then dis- 
charging it again into the motor room. 

With such a scheme about 350,000 to 400,000 cu. ft. of air 
per minute must be recirculated through the surface coolers, 
and this requires about 1,900 to 2,200 gal. of water per minute. 
This amount of water involves a serious problem, since a 
low water temperature must be retained even through the 
height of the summer months, but the water need not be 
wasted, as it can be used on the mill, where larger quantities 
are required for such operations as cooling the rolls and scale 
removal. 

It will be realised from the foregoing that the continuous 
hot wide-strip mill must call for a very large investment to 
compensate for the large tonnage capacity, and in order to 
meet the demands of the manufacturers who require lower 
tonnage outputs and who cannot meet the larger investment 
the hot ‘* Steckel”’ reversing mill has been devised. This 
single-stand mill does both the roughing and finishing, breaking 
down the ingot to a plate about g-in. thick as an ordinary 
reversing mill. At this stage rolling is continued by reeling. 
Two coilers are located one on each side of the mill in heat- 
conserving furnaces, together with the necessary deflectors and 
scale breakers. The furnaces are elevated about the mill 
tables to permit ordinary rolling-mill operations and also to 
Permit ‘‘ running ”’ the finished strip away from the mill. 
The strip is coiled up at the end of the mill table after the 
Outside each furnace on the mill side are pinch 


" tolls used during the reeling operation. 


In this type of mill also electrical equipment is absolutely 


; necessary, as the main drive of the mill, the two coilers, the 


initial cost of such a mill, however, is very much lower. 
Electrical equipment also plays an important part in the auxi- 
liary equipment required to handle the strip, during its pro- 
gress through the continuous mill as well as after it has left 
the mill. To mention a few such auxiliaries—the lubrication 
system is electrically equipped and interlocked with various 
main drives; electrically equipped flying shears cut the sheets at 
speeds up to 2,000 ft. per min. into commercial lengths with 
an accuracy of 7, in. or less, as well as crop the ends of the 
strip before being delivered to the coilers; run-out tables and 
strip coils use individual motors supplied with power from 
d.c. to a.c. motor-generator sets in order to obtain the variable- 
speed required for various gauge sheets; electrical equipment is 
used for handling of the sheets through the pickling plant 
where several operations are again synchronised and for air 
control of the cooling tables and many other auxiliaries. 
Equally important with the hot rolling of wide sheet is the 
cold rolling. With the discovery that low carbon steel could 
be very drastically cold rolled without injury, and the growing 
demand for very ductile or deep drawing sheet, cold rolling has 
developed enormously and several systems of rolling have been 
developed and still more improved, thanks again to electrical 
equipment from which is demanded even a greater precision in 
control and synchronisation than is necessary in the hot mill. 
Tandem mills, reversing mills, ‘‘ Steckel ” mills and skin pass 
or tempering mills are among the types mostly used. Tandem 
mills consist of three, four or five stands, mostly four-high, 
used in conjunction with reels. Each mill is driven by an 
individual motor through gears, the motor usually having a 
speed range of 2:1, while the reel is driven by a motor through 
gearing and has usually a speed range of 34 or 4:1. All the 
motors are supplied with power from a motor-generator set. 


: 
: 
= 
| 


- 616 THE ELECTRICAL REVIEW 


Drives for Cold Strip Rolling Mills 
By W. B. Green, B.Sc., A.M.LE.E. 


LIST of motors of over 300 h.p. installed in America in 

1936 for rolling-mill drives of all types shows that more 

than half were for driving cold strip rolling mills, and 
that some of these were as large as 2,500 h.p. These striking 
facts indicate what an important place cold strip rolling now 
occupies in modern American rolling-mill practice. | What 
have been the reasons for this development? First, the enor- 
mous increase in the production of hot strip and then the 
demand for strip of lighter gauge (relative to width), of greater 
accuracy of gauge and of superior finish than could be pro- 
duced by hot rolling alone. The cold rolling of the very wide 
strip and the increased speed of cold rolling accounts for the 
high powers now associated with cold-rolling practice. I 
believe that Britain will follow the lead of America in this 
field and that we are on the threshold of great developments 
in both hot and cold strip rolling. 

The cold rolling of strip metal consists essentially of a process 
of reducing the thickness by passing it, without previous heat- 
ing, through a pair of rolls, and then coiling it on a drum. 
The diameter of the coil on the drum grows as the strip issues 
from the reducing rolls, a fact which has a considerable bearing 
on the design of the electric drive. In the simplest cold-rolling 
mills for strips of narrow width and normal gauges the coilers 
are driven through a slipping clutch from the main drive, and 
the only electrical problems are those associated with the latter. 
On modern high-speed mills Ward-Leonard control with a 
variable-speed mill motor is found desirable to obtain smooth 


starting and speeds to suit a variety of 
products. For the rolling of wide strip 
or strip of very light gauge, however. 
this simple arrangement is not entirely 
satisfactory, and to obtain the best 
results it is found desirable to maintain the tension in the strip 
between the rolls and the coiler at a constant value and to 
have means of readily varying it if desired. This ‘tension 
rolling ’’ is effective in preventing wrinkling of the edges of 
wide strip and is of assistance in maintaining an accurate 
gauge. Tensioning is also sometimes applied to the strip enter- 
ing the rolls, and this assists in maintaining gauge accuracy. 


Principles of Strip Tension Control 

The electric driving of modern cold-rolling strip mills is 
essentially associated with the maintenance of constant strip 
tension, and this requirement also affects the design of the 
rolling mills themselves. Complete tension control calls for 
the maintenance of constant tension in the strip at a pre- 
determined value under all conditions of rolling, and also a 
means of varying the degree of tension over as wide a range 
as possible to suit a variety of products. It is thus necessary 
to drive the coiler separately from the mill. 

It is usual for the mill motor to have a speed range to suit 
different products, and the coiler motor, in addition to ability 
to meet this range, must have a range of speed to cover the 


varying diameter of the drum as the coil builds up, and yet . 


a further range of field control to give a variable degree of 
tension and to enable constant tension to be maintained under 
all conditions, particularly at very low mill speeds (i.e., with 
low armature voltage in the case of Ward Leonard control). 


D.c. motor driving strip mill Ward- 
Leonard control), United Steel Co. 
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The total range called for 
on the coiler motor is 
usually outside the design 
limits of d.c. motors 
unless auxiliary machines 
such as boosters or separ- 
ate generators are used. 
This is particularly the 
case for reversing mills on 
which the strip speeds on 
each side of the mill are 
different, and on this ac- 
count call for a still wider 
range of coiler speed con- 
trol. The normal elec- 
tric drive is Ward- [Elliott Fr 
Leonard, and comprises 2 Mr. Green is rolling mill engi- 
d.c. mill motor, a dc. meer with the British Thomson. 
coiler motor, a common Houston Co., Ltd. 
generator supplying both, and a booster in the armature circuit 
of the coiler motor. On certain smaller powered mills, requir. 
ing a very wide range of speed and tension, a.c. commutator 
motors have been used successfully for driving both the mil! 
and the coiler. Such motors can be built for much wider 
speed ranges than d.c. equipments, and they are operated 
directly from the supply system without the necessity for 
generators or auxiliary machines. 

In the direet method of tension control the 
tension is actually measured and the measur- 
ing device is made to control the coiler motor 
so that the tension is kept constant. Where 
applicable, this method is the most accurate 
control possible, but it has been more usual 
with d.c. drives, for reasons of convenience 
and economy, to use an indirect method 
which depends on the fact that, within certain 
limits, if the current input to the coiler motor 
is kept constant by varying its field, then the 
coiler will exert constant tension on the strip. 
Tension is varied-by altering the setting of a 
current regulator. ‘This method has been very 
successfully employed and has the advantage 
of avoiding mechanical measuring gear, which 
may be inconvenient. It has the disadvan- 
tage that the current regulator does not distin- 
guish between current which is taken by the 
coiler motor to provide tension in the strip 
and current taken to accelerate the coiler motor 
and coiler. This difficulty is overcome to a 
large extent by using coiler motors of very low 
inertia and by making special adjustments to 
the regulator during accelerating and decelera- 
ting periods. 

Single-stand non-reversing mills comprise 4 
single stand of rolls (usually four high) and a coiler, each 
separately driven. It is necessary to thread the strip through 
the mill and on to the coiler at a low speed, apply tension, and 
then accelerate the mill and the coiler together at a steady 
rate to the running speed. Ward-Leonard control is ideal for 
these conditions and is consequently almost universal. The 
mill motor and coiler motor are both supplied from the same 
generator and brought up in speed together by raising the 
generator voltage. A further speed range is obtained by shunt 
field control of both motors. Tension control is obtained by a 
current regulator controlling the coiler motor. It is usually 
found desirable to interpose a booster generator between the 
main generator and the coiler motor. 

On mills requiring extreme accuracy of tension control under 
all conditions, and very wide ranges of tension, it has been 
found advantageous to use a.c. commutator motors and a direct 
method of tension control. 

In single-stand reversing mills the metal passes from one reel 
through the mill on to the other reel. At the end of the pass 
the mill and reels are reversed, as are the functions of the 
two reels. The metal is held under tension on both the in- 
going and outgoing sides of the mill. The usual control is 
Ward-Leonard, a single generator supplying all three motors, 
with a reversible booster in the circuit of each reel motor. 
Tension is maintained on both sides of the mill by a current 
regulator. 

As in the case of single-stand mills, if high accuracy o 
tension control and very wide tension ranges are required ‘+ 
may be desirable to use a direct control method and a.c. com- 
mutator motors. The requirements of a mill for Venesta. 


Ltd., are extreme, the rolling speed range being specified 48 : 
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6.5 to 1 and the tension range 28 to 1. The material is of 
such a delicate nature that very accurate control of tension 
is necessitated to avoid breakage. ‘The mill and both reels 
are driven by separate a.c. commutator motors, and the strip 
on each side of the mill is looped and supports a floating roll. 
tension being applied by the weight of the floating roll and 
an additional adjustable weight. The floating roll operates 
an electrical contact device which controls the motor of the 
reel (through the medium of a brush-shifting pilot motor), 
so as to keep the roll floating. Special means are included 
to prevent hunting. Complete speed control of the mill is 
obtained by controlling the main mill motor, the reel motors 
following automatically. The same scheme has also been ap- 
plied to non-reversing single-stand mills. 


Steckel and Tandem Mills 

The principle of Steckel mills difters from that of the normal 
cold-rolling mill, in that the reducing rolls are not driven, 
the metal being pulled through the rolls by the reel. This 
permits very small reducing rolls to be used (backed up by 
larger rolls), thus reducing the working pressure. On the 
smaller mills a single motor is used, clutched alternately on 
to the reels on each side of the mill, but in the larger mills 
the two reels are driven by separate motors and the reel motor 
on the entry side is arranged for regenerative braking. On 
the delivery side of the mill the tension is automatically fixed 
by the reducing power necessary and the question of con- 
stant-tension control does not arise. Tension control on the 
entry side is obtained by a current regulator. Ward Leonard 
control is desirable and practically universal. 

Tandem mills are essentially high-production mills and com- 
prise a@ number of separately driven stands of rolls arranged 
in tandem and followed by a reel which is also separately 
driven. The metal is in all the stands and on the reel simul- 
taneously. There are usually from three to five stands. Ward- 
Leonard control is employed for modern mills with a single 
generator supplying all the stand and reel motors. The final 
stand and the reel form, in effect, a single stand combina- 
tion, and the same method is used for the control of the 
tension between the stand and the reel. 

For wide tandem mills it has been found advantageous to 
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Diagrammatic arrangement of constant tension control for 
strip mill 


installed in this country) a form of tension regulator which 
not only maintains constant tension but also measures the 
variation in tension between the two sides of the strip and 
enables this to be adjusted. The device comprises a spring- 
supported roll over which the strip passes. The deflection of 
the roll caused by the tension varies the gap of an air-gap 
transformer and thereby produces electrical circuit changes 
which are used to control the field of the leading stand motor 
so as to maintain the tension constant. At the same time 
direct indication on suitable instruments is given of the de- 
flection of the roll and hence of the tension in the strip on 
both sides. 

In a tension control roller, complete with its support, the 
variable air gap transformers are at each end of the roll. 

It has not been possible in this short article to touch upon 
any but the most outstanding features of cold-rolling practice, 
which presents many interesting problems in the electrical 
drive not encountered in hot-rolling work. 

The above-mentioned four types of mill are not the only 


Reversing strip mill with a.c. commutator motors and constant tension control, Venesta, Ltd. 


maintain the strip under tension between the stands, and 
this introduces a further problem in tension control. The 
strip can be kept under tension by adjustment of the fields of 
the d.c. motors driving the stands, but there is no way of 
accurately determining this tension without measuring it 
(directly, since the input to the driving motors is mainly used 
for reducing the metal. Only a minor portion is used for pro- 
viding tension, and any variation in the reducing load causes 
very great variations in the tension. 

There has been developed in America (and will shortly be 


types extant, though they are much the most important. 
Examples of all these will be seen in this country in the near 
future. Each type has its most favourable field of application, 
and which will prove the most popular in this country is yet 
to be seen. 

I believe that we are likely to see in the near future an 
enormous demand for cold rolled strip of accurate gauge, and 
that to meet this demand tandem mills with high speeds, 
constant tension coiling and, on the wider mills, interstand 
tension control of the type described will be required. 
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Steelworks Auxiliary Drives 
By H. Nielsen, B.Sc., A.M.LE.E. 


HE selection of steelworks auxiliaries is becoming in- 

creasingly important with the introduction of such 

modern main equipment as continuous and semi-con- 
tinuous mills, which demand a more exacting performance 
and control. The auxiliary drives and controls for a rolling 
mill are responsible for a capital expenditure at least equal 
to that for the main drives, so it is equally important that 
the auxiliary equipment should ensure a minimum loss of 
time between rolling operations. This may result in extra 
capital expenditure. The first consideration is whether an 
a.c. or a d.c. auxiliary supply should be utilised. There are 
many mills in this country working satisfactorily on either 
system, but in America, where a large number of continuous 
mills are now in operation, d.c. is almost universally used. 

The following considerations favour a.c. supply : The incom- 
ing supply, if from a public undertaking, is almost invariably 
a.c., so that no converting plant is required and the cost 
of maintenance and housing of transformers is lower; the 
initial cost of auxiliary motors and control gear is smaller; 
induction motors are of simple construction, very robust, and 
owing to the absence of commutators and brushgear their 
maintenance costs are lower. 

Points in favour of d.c. auxiliaries are: Superior torque 
and speed characteristics resulting in more rapid control; the 
maximum torque obtainable from a d.c. motor is independent 
of voltage variation, whereas with an a.c. motor the maxi- 
mum torque varies as the square 
of the applied voltage; rheo- 28 
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has the same demands on 
design, but the rectifier 
has no rival in its ability 
to handle large momen- 
tary overloads, even of the 
magnitude of 200 or 300 
per cent. There is, how- 
ever, one point very 
strongly in favour of syn- 
chronous motor-generator 
sets. Rotary and motor 
convertors and rectifiers 
all produce a d.c. voltage 
which, because this is 
directly proportional to 
the a.c. applied voltage, is 


[Elliott & 
susceptible to any change Mr. Nielsen is a member of the 


engineering staff of the General 


in a.c. voltage caused by Electric Co., Ltd 


faults or surges. Con- 

sider a case where a set of rolls is driven by an a.c. motor 
and a following stand on a continuous mill is driven by a 
d.c. motor supplied through a rotary convertor. If the a.c. 
voltage drops the a.c. motor continues to run at the same 
speed as before, as only frequency governs its speed, but the 
d.c. voltage drops proportionately to the drop on the a.c. 
“side and the d.c. motor slows down and speeds up again 


static losses during starting are 
smaller, resulting in lower 24 
sumption of energy; the dc. § Ve ae (A ) 
motor is particularly adaptable Xj 20 ° 
to variable-speed driving; d.c. 3 
armatures have lower inertia; pe ie (8) 
larger air gaps are permitted; = 12 cerns (A )-50 CYCLES 
and because of the lower maxi- an 
mum voltage the risk from 8 (B)- 12-5 CYCLES 
shock is reduced. & 
For d.c. motors the question §| -4 
of converting plant needs very 
careful study. The following bs -08 -06 -0-4 -02 Oo O-2 0-4 O6 ose +0 SPEED 


alternatives are available: 
rotary convertors, motor con- 
vertors, synchronous  wmotor- 
generator sets, and mercury rectifiers. Reference to induction 
motor generators in this comparison has been omitted pur- 
posely, as their lower power factor leads to a greater maxi- 
mum kVA demand, so that they are not considered on large 
installations unless the rest of the plant is capable of being 
run at a leading power factor. There is very little difference 
in the costs of rotary convertors, motor convertors and syn- 
chronous motor-generator sets for the same speeds, and recti- 
fiers cost very little more, except where they operate on such 
a low voltage as 230. 

Motor convertors and synchronous motors have the advan- 


Individually driver; table roller complete with motor 


tage that their stators can be wound for a supply voltage of 
11,000, or above if they are of a reasonable size, so that trans- 
former losses can be eliminated. The rotary convertor makes 
the best full-load showing in efficiency. The rectifier comes 
next and the motor-generator set last. But on a varying load 
the rectifier, with its much flatter efficiency curve from } to 
full load, wins easily, as has been proved on many traction 
supplies. 

For sustained overload capacity all converting equipment 


Speed-torque curves for low-frequency and line-frequency induction motors 


immediately the a.c. voltage rises, with possible detriment 
to the product being rolled. A synchronous motor-generator 
set is not susceptible to such a voltage change and this fact 
alone has been responsible for its adoption in many plants. 


Roller Table Drives 

The majority of mill lay-outs in this country incorporate 
specially designed and robust live-roller motors, suitable for 
either a.c. or d.c., group driving’a number of rollers through 
shafts and bevel gears. This arrangement possesses a good 
many disadvantages such as widespread wear of bearings, 
which causes disalignment of the bevel gears, and, therefore, 
faulty engagement, breakage of gear teeth and increased fric- 
tion. The repair and maintenance of this type of transmis- 
sion is costly both in material and labour, and particularly 
in time if the mill has to be kept waiting. Further, as these 
motors have to be of 50 h.p. or above, it is difficult to keep 
the inertia down to a low value such as is desirable for a 
very frequent reversing duty. This inertia is, of course, also 
increased by that of the couplings and gear wheels. For these 
reasons it is becoming modern practice to adopt individual 
motor drives for table rollers, with the possible exception of 
approach tables for heavy blooming mills, where a short heavy 
ingot may rest on only two rollers at a time. 

The chief advantages of the individual drive are: Absolute 
alignment ensured between the roller and its motor; ability 
to remove a faulty roller or its motor for repair without inter- 
fering with the output; simplified table designs; decreased 
cost of maintenance on account of the absence of bevel gears 
and shafts; speed synchronisation of the rollers, due 
to the fact that all are supplied from a common source; lower 
driving inertia. 

But d.c. motors are not suitable for individual table roller 
drives because: Synchronisation of the rollers with the mill 
is difficult, as the d.c. motor speeds are affected by both the 
voltage and load; of the increased cost of maintenance result- 
ing from the commutators and brushgear; commutation 
troubles resulting from vibration; and because the d.c. rotor 
winding is not so robust as that of the a.c. motor. 

To produce a suitable motor for individually driven rollers 
the designer is faced with the following requirements: Suffi- 
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cient torque must be available to start and accelerate the 
roller up to speed in a given time; the motor must have a 
reversing duty as high as 720 times per hour; the frame must 
be sufficiently large to dissipate the rotor losses produced by 
the reversal; the frame must be sufficiently small to fit the 
roller housing by flange mounting, without protruding above 
the floor plates; mechanical coupling must be such that the 
motor can be removed easily for repair; constant 
speed should be available from 100 to 600 r.p.m., 
or variable speed between part of this range; the 
motor should be totally enclosed or totally enclosed 
cow! cooled. 

‘lo meet these requirements various designs em- 
bodying special high-resistance rotors, cascade 
windings, &c., have been produced to operate at 50 
cycles, but in a good many cases frequency 
changers have been utilised for running motors 
at 12 cycles or somewhat above, and this system 
has been expanded to cater for variable-speed table 
requirements. 

‘he accompanying speed/torque curves of two 
induction motors constructed alike with normal 
industrial squirrel-cage windings, shows that the 
starting torque obtainable from a low-frequency 
motor is greatly in excess of that obtainable from 
a similarly designed line-frequency motor. This 
really means that with the low-frequency motor 
a normal rotor winding gives the desired torque, 
whereas with the 50-cycle motor some special rotor 
construction is necessary which may increase the 
risk of breakdown and cause increased stoppages 
and cost of maintenance. 

In tables which require very frequent reversals 
“plugging ’’ (reversing the stator connections while 
the motor is running at full speed) is adopted. This 
means extremely high rotor losses, and to dissipate 
these a larger motor frame has to be selected. It 
has been definitely proved that if dynamic braking 
is adopted by energising the stator winding with 
d.c. during deceleration the rotor losses during this 
period can be reduced to about one-third, and this materially 
reduces the mechanical stresses on the equipment. Further, 
it is possible to utilise a variable-frequency motor-generator 
set, driven by a d.c. motor, in such a way that the roller 
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A 40-h.p. group drive for a train of rolls; 
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motors are started up on their designed frequency of, say, 12 
cycles, and then accelerated to their full speed by increasing 
the speed of the variable-frequency set by regulating the field 
of the d.c. driving motor. 

When reversing, the variable-frequency set is first slowed 
down to its basic speed, corresponding to 12 cycles, and the 
table motors are then reversed by “‘ plugging’’ and the set 


rear, straightening machine 


and its driving equipment 


is again speeded up. The voltage at which the roller motors 
operate is also proportional to the frequency. With this sys- 
tem the rotor losses are reduced to about 10 per cent. of those 
pertaining to ordinary “ plugging.”’ 


Heat Treatment Furnaces and Auxiliaries 


O point to the importance of the heat-treatment furnace 

we cannot do better than quote from Mr. Campbell’s 

article published in the Execrrica, Review last week : 
“Whereas melting is limited to the comparatively few manu- 
facturers of steel, heat treatment is associated with an enor- 
mous range of products from needles to gun forgings.’’ But 
there is also a big development field awaiting the introduction 
of elements suitable for temperatures required for the many 
forms of re-heating work—in a word, to fill the gap between 
present heat-treatment work and melting. A new installation 
at the works of David Brown & Sons (Huddersfield), Ltd., is 
a ‘ Birlec’’ bogie hearth type furnace for annealing steel cast- 


Two Wild-Barfield vertical wont with forced air circulation at the works of Samuel 


born & Co., Ltd. 


ines. It is rated at 120 kW and the chamber dimensions are 
7fl. x 4 ft. x 2 ft. 2in. high. Control is by a Leeds & North- 
rup potentiometric recording regulator, with special programme 
coutrol to enable any desired heating and cooling cycle to be 
followed automatically. Power regulation is by a “ Birlec- 
Lindberg” adjustable power-input regulator to permit maxi- 


mum closeness of control at low temperatures. A “‘Birlec ”’ 
special roller hearth, controlled atmosphere furnace for the 
continuous bright normalising of steel strip and sheets, is 
being erected at the works of the Whitehead Iron & Steel 
Co., Ltd. It is designed to take strip or sheets up to 2 ft. 
wide and approximately 0.187 in. thick. The furnace is capable 
of normalising approximately 15 cwt. of this material per hour 
with a rating of 200 kW and deliver the strip with a fine- 
grained, normalised structure. 

A “ Birlec”’ carburising furnace at the Ford motor works, 
Dagenham, is of the two-track, counter-flow, pusher type, the 
carburising boxes being moved through the furnace on trays 
which slide over rollers in the 
floor of the chamber, being 
moved by hydraulic rams. The 
rams are operated by a self-con- 
tained, motor-driven pump unit, 
the control valves being operated 
by a special electrical timing 
device so that the rate of opera- 
tion can be adjusted according to 
the density of the load, etc., and 
correct sequence of operation is 
ensured at all times. This fur- 
nace handles about 750 compo- 
nents per day. 

Two Wild-Barfield vertical fur- 
naces with forced air circulation 
are employed at the works of 
Samuel Osborn & Co., Ltd., for 
tempering and secondary harden- 
ing high-speed steel. They have 
work-basket dimensions of 20 in. 
diameter by 18 in. deep and are 
loaded at 20 kW. Rapid circu- 
lation of the air is effected by the centrifugal fan fitted at 
the bottom of the furnace which forces the air over the nickel- 
chromium heating elements mounted round the chamber walls, 
and then down through the charge where the heat is retrans- 
ferred. The fan is mounted on a heat-resisting shaft extension 
of a direct-on-line starting vertical spindle flange mounting 
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motor, bolted to the underside of the case. The temperature 
is controlled by a charge progress recorder, which is a dual- 
purpose millivoltmeter pattern instrument connected alterna- 
tively to two thermocouples, one in the air stream coming 
from the heating elements and the other below the work 
basket. By means of cam-operated mercury switches the 
thermocouples are connected alternately to the moving system. 
Also at the Samuel 


Osborne works Elec- 
troflo automatic tem- 
perature control 


equipment is applied 
to a heat treatment 
furnace using the 
Sheffield Gas Com- 
pany’s system of at- 
mosphere control and 
is arranged to control 
the temperature of 
the working chamber 
between 1,320 deg. 


C. and 
1,360 deg. 
C. The position 
of a_ three - electrode 


Birlec”’ bogie-hearth  fur- 
nace employed for annealing Mercury switch in the control 


steel castings at the David pyrometer determines the 


Brown works direction of rotation of the 


reversing driving motor in 
the valve regulator which, in turn, adjusts the position of the 
main air supply valve through an adjustable link. The 
correct amount of gas for efficient combustion is automatically 
induced by the high pressure air. Over-running of the valve 
regulator motor with the resultant ‘jamming’ of the valve 
and damage to the motor is prevented by the provision of a 
suitable brake and limit switches. The broken thermocouple 
safety device is also used on this installation. In the event 
of a break, or even a high resistance contact, developing in 
the thermocouple circuit, the indicating pointer of the control 
pyrometer rises to the top of the scale and so causes the furnace 
to be shut down. 


Shearing and Straightening 

At Colville’s Motherwell works it was fas- 
cinating to watch the new plate-shearing tables 
and their associated equipment at work. There 
are side cutters on either side of the roller 
table. Plates are brought forward on live 
(driven) rollers and set in the required positions 
for shearing by power-driven magnets, the 
faces of which are practically level with the 
top of the live rolls. There are four magnets 
spaced at intervals between the rolls, so as to 
permit handling of the maximum length of 
plate dealt with. One magnet has a rotating 
head to allow the plate to be swivelled round, 
and the other magnets have fixed heads. 
Traverse movement is imparted to the mag- 
nets by motor-driven screws. 

Crane-suspended magnets are used for lift- 
ing the plates on to the tables. Two-ton lift 
square magnets are employed and they are 
usually arranged in groups of three attached 
to beams, the generally convenient weight of 
plate which requires handling being about six 
tons. Two cranes working together on the 
same material is not very unusual, however, 
and up to ten tons can be dealt with satisfac- 
torily. 

The Rapid Magnetting Machine Co., Ltd., 
informs us that it has recently supplied a num- 
ber of 52-in. diameter strip-wound magnets to Colville’s works. 

Good examples of plate-straightening and plate-shearing 
equipment can be seen in the Consett steel works. A hot plate 
straightening mangle will deal with plates from 3 in. to 1} in. 
thick and up to 9 ft. 6 in. wide. The seven rollers, four at 
the bottom and three at the top are all driven. The machine 
is served by two 100-h.p. variable-speed motors and at the 
normal maximum load the speed of the plates through the 
rolls is 60 to 100 ft. per min. A 14} h.p. motor drives the 
screw-down gear. An “‘ Ennis ”’ travelling table conveys plate 
to a side-cutting shear, manipulates it at the shear and delivers 
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it on to a castor bed at the finishing end of the plant. ‘The 
electrically driven table has two short parallel lengths of rollers 
for supporting the plate, and between the rollers is a series 
of electro-magnets which ‘hold the plate during shearing. 
The operations are controlled by one man at the driving end 
of the table. 

One of many excellent examples of auxiliary equipments at 
Irlam (Lancashire Steel) is a joist straightener 
which is operated by one man, so that pres- 
sure can be applied at any part of the joist at 
any time. The machine has seven motors, 
ranging from 10 to 60 h.p., which are operated 
by contactors from drum-type master con- 
trollers and limit switches. The master con- 
trollers are spring returned, the motors being 
stopped by the limit switches. 

Another interesting and essential side-line of 
steel production work is the fettling of castings, 
that is, freeing them from the sand which ad- 
heres to them after leaving the mould. ‘The 
“Wheelabrator Tumblast’’ recently supplied 
by Tilghman’s Sand Blast Co., Ltd., to Edgar 
Allen’s works is a machine which caters for 
fettling without the presence ef an operator 
within the sand blasting ‘* area.’’ Whilst the 
casings are continually in movement by carry and fall motion 
within an endless conveyor system they are subjected to shot. 

Grinding is another of the “ lighter’’ steelworks operations 
for which electricity has particular claims. Four-inch 
‘**Hicycle ’’ (Consolidated Pneumatic Tool Co.) grinders at the 
Samuel Osborn works are operated by a 200-cycle machine, 
12,000 r.p.m., developing four times the power of a 50-cycle 
machine of the same weight. The rotor is geared down to a 
spindle speed of 8,000 r.p.m. which is the correct cutting speed 
of a 4 in. high-speed wheel. 

An important phase of the “‘ lighter’ side of steel produc- 
tion is the welding of tool steel tips on to mild-steel shanks. 
At the Edgar Allen works we saw two British Insulated Cables 
95-kVA butt welders employed on this work. They are single- 
phase machines which operate at 200 V and will accommo- 
date stock up to 6 sq. in. in section. 

One of the most successful equipments used for power fac- 
tor, correcting in iron and steel works is the Laurence Scott 
‘*Hyposynchronous ’’ motor, which consists essentially of an 
induction motor mounted with a Heyland exciter as one 
machine. Speed flexibility and automatic compounding ensure 
an approximately constant degree of correction. 

The ‘‘steelworks’’ motor is one of our biggest achieve- 
ments. The equipment recently introduced by Lancashire 
Dynamo and Crypto, Ltd., has a rotor core of a solid steel 


Plate shearing and handling installation at Colville’s 


forging pressed on to and keyed to a shaft of generous dimen- 
sions. Rotor conductors and end rings have been entirely 
eliminated. 

Heavy-duty slip-ring motors produced by Bruce Peebles and 
Co., Ltd., are of all-steel construction, the end brackets being 
exceptionally thick and the stator frame reinforced with tie- 


_bars to provide maximum rigidity against stresses. 


For d.c. mill drives of up to about 100-h.p. Laurence, Scott 
and Electromotors, Ltd., have developed a special “ steel- 
frame ’’ mill motor. The armature windings are almost com- 
pletely enclosed and the frame is hinged at both sides. 
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Meetings and 
Discussions 


Virst-hand information regarding that important American 
development the Boulder Dam and associated works, was 
given by Mr. J. L. Savage in a lecture before the Institution 
of Civil Engineers last week. The need for “ intelligent antici- 
pation”’ in the supply of electricity to large blocks of flats, 
slores, elc., was stressed by Mr. D. Winton Thorpe in a paper 
read before the A.S.E.E. on Tuesday last, when he suggested 
that supply authorities might bear a share of the cost of 
infernal mains. The I.E.E. paper on high-frequency carrier 
telephony brought forth some interesting views on this 
development when it was discussed on Thursday last week. 


How Boulder Dam was Built 

HE carrying out of the Boulder Dam project was an 

outstanding engineering achievement which required the 
exercise to the fullest extent of the co-operative powers and 
resources of the United States Federal Government. At the 
InstiruTION OF ClviL ENGINEERS in London on April 15th Mr. 
J. l.. Savage, chief designing engineer, Bureau of Reclamation, 
United States Department of the Interior, gave some details 
of the scheme. 

It was decided to build the Boulder Dam to control the 
Colorado River as a means of reducing flood menace and water 
famine in that area, and also to enable the metropolitan area 
of Southern California to obtain an additional water supply 
for domestic purposes to satisfy the extraordinary develop- 
ment of the coastal cities of the south-western region. 

Mr. Savage, who was in charge of all designs and investiga- 
tions, illustrated his lecture with films shown for the first 
time in Engiand and with lantern slides. He said that pre- 
paratory features included the building of a 222-mile, 88,000-V 
transmission line, a 15,000-kW sub-station at the dam site, 
and a 200-ton cableway with a span length of 1,256 ft. Con- 
struction facilities included a concrete-aggregate processing 


THE ELECTRICAL REVIEW 


621 


Construction of Boulder Dam 
Mains in Large Buildings 
Carrier Telephone Systems 


plant with a capacity of 20,000 tons per 24 hours, a cement- 
blending plant, two concrete-mixing plants, and an $25-ton 
refrigeration plant for cooling mass-concrete in the dam. 

The structures were of unprecedented dimensions. The 
four diversion tunnels, in pairs on both sides of the river, 
were 50 ft. in diameter, being lined with 3 ft. of concrete, 
so that the tunnel excavation diameter was 56 ft. They 
averaged about 4,000 ft. in length. After serving their purpose 
of diverting the river the tunnels were plugged with concrete 
about mid-way. The portions downstream in the two outside 
tunnels were used for spillways, and in the inside tunnels 
those portions were utilised for the installation of steel pen- 
stocks leading to the power turbines and outlet valves. 

‘The Boulder reservoir, now designated ‘* Mead Lake "’ after 
the late Dr. Elwood Mead, who planned the project, had a 
capacity of 30,500,000 acre-ft. Each spillway had a net weir 
length of 400 ft. and an overall length of 700 ft. from the 
upstream end to the portal of the inclined shaft. The weirs 
were massive gravity dams about 85 ft. high and were sur- 
mounted by gate piers that rose 36 ft. above the crest eleva- 
tion. The vertical drop of the water flowing down the spill- 
way shaft was 550 ft., and that resulted in a velocity of about 
175 ft. per second. 

The Boulder Dam was in a narrow gorge approximately 
1,000 ft. deep, 300 ft. wide at the base, and 870 ft. wide at 
the top of the dam. It was 45 ft. thick at the top, 660 ft. 
thick at the base, and 726 ft. high from the lowest point in 
the foundation to the crown of the roadway. Artificial cooling 
to remove excess heat, including that evolved by the cement 
in the hardening process, was accomplished by circulating air- 
cooled and refrigerated water through 1-in. pipes embedded 
in the concrete. 

The flow of the water to the penstocks was controlled by 
four intake towers in the reservoir upstream of the dam, two 
on each side of the canyon. The outside diameter of the 


Electrical Auxiliaries in Steelworks 
1. Igranic contactor panels for automatic control of pack furnace and feeder and catcher tables of new sheet mill 


installation at Joseph Sankey’s Manor works. 
tion at the Earle Bourne works. 
4. Bruce Peebles “ steel-clad ”’ 


s.r. motors driving condenser pumps. 


2. Laurence Scott 600-h.p., 5,000-V hyposynchronous motor for p.f. correc- 
3. British Insulated Cables butt welder employed by Edgar Allen & Co. for tool tipping. 


5. “ Ennis” travelling plate-manipulating table and 


side cutting shears at Consett works. 6. A 62-in. magnet at work in the Lancashire Steel Corporation scrap yard 
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buttresses at the base was 82 ft. and the total height of the 
tower, including the hoist house on top, was 394 ft. Steel 
penstocks and outlet conduits confined and distributed the 
water to the power units and irrigation outlets. The total 
capacity of the four penstock systems was 120,000 cusecs 
at maximum reservoir level with all turbines operating and 
all outlet valves open. Because of their enormous bulk it 
was necessary to erect a fabricating plant near the dam, fully 
equipped to fabricate, stress-relieve, and X-ray all sections; 
a total of 44,500 tons of steel plates was used. 

The power-plant building roof was designed specially to 
withstand a 2,000-lb. rock falling 300 ft. While the power 
plant was all under one roof, it really comprised several large 
generating stations, each operating independently and supply- 
ing power to a separate system. One group of four large 
units would supply power to the metropolitan water district 
for operating the pumping plants on the Colorado River— 
Southern California aqueduct; a second group would generate 
power for the cities of Los Angeles, Burbank, Glendale, and 
Pasadena; a third group would supply power to the Southern 
California Edison Co. and two 40,000-kVA generators would 
supply power to the Southern Sierras Power Co. and the Los 
Angeles Gas and Electric Corporation. Eventually there would 
be still another group to furnish power in the States of 
Arizona and Nevada. 


Internal Mains 

N a lecture to members of the ASSOCIATION OF SUPERVISING 

ELECTRICAL ENGINEERS in London on April 2th Mr. D. 
Winton Thorpe said that intelligent.anticipation should govern 
the provision of current-carrying mains inside buildings. By 
“internal mains ’’ the lecturer meant all conductors from the 
supply authority’s terminals up to the sub-distribution board. 
Those engaged in the installation business now found them- 
selvés faced with main distribution problems which in the past 
were the responsibility of the supply industry. 

Inadequate mains in such large buildings as blocks of flats 
and offices, stores, &c., not only involved additional expendi- 
ture but the later provision of new mains was a well-nigh im- 
possible task without very considerable upheaval and incon- 
venience to the occupants of the building. 

Incidentally, without going into the legal obligation or re- 
sponsibility of supply undertakings, the lecturer said he had 
always considered that it would be very desirable for those 
undertakings to carry their proper business (i.e., the supply 
of electricity) to each consumer’s premises without reference 
to whether the consumer lived on the eighth floor of a block 
of flats or on the ground floor of a semi-detached house. At 
the moment the fortuitous choice of a dwelling affected the 
responsibility of a supply undertaking to give a service. 

‘lhe internal mains intervening between the supply com- 
pany’s basement termination and the tenant’s meter were the 
landlord’s property, and therefore part of the property on 
which the tenant was paying rent. The cost to the supply 
company could be economically included in the price of elec- 
tricity in some form or other. In blocks of flats and offices all 
the electrical interests were being hampered because the size 
of internal mains was at the mercy of the parsimonious pro- 
perty-owner, instead of remaining a matter for the electrical 
industry to decide. 

The amount of space in a building given up to ducts and 
chases for rising mains, or horizontal mains, was likely to pay 
for itself several times over if it afforded means (at a later 
date) of taking out old and putting in new mains. In a build- 
ing which cost, say, a hundred thousand pounds to erect, the 
cost of allowing a vertical duct for main rising cables would 
be about £40, a very small insurance premium against the 
risk of future expenditure (0.04 per cent.). 

‘The second great problem was diversity factor, and the lec- 
turer could not see how it was possible to justify putting such 
an arbitrary thing into black and white in a publication called 
** Regulations ”’ (‘‘ Electrical Equipment of Buildings,’’ p. 109, 
Table I). In this table, under the heading of ‘‘ Shops, stores, 
offices, &c.,”’ a diversity factor of 90 per cent. for lighting was 
suggested. From his experience of stores the lecturer said he 
would be more inclined to put the figure at, say, 120 per cent.., 
for at Christmas the average store had not only every single 
light burning, but probably added special lighting. Again, in 
the lecturer’s own house several low-temperature electric 
heaters, though thermostatically controlled, were on load 
together for long periods; yet if he followed Table I he need 
only provide for 100 per cent. full load for the first 10 A and 
for 50 per cent. of load in excess of 10 A. In other words, in 
his case, for a constant load of about 40 A, he was recommended 
to put in a sub-main capable of carrying 25 A. 

The really serious aspect was that if any diversity factor was 
genuinely to be expected surely it applied at the time when 
the installation was put in. The load of the moment, com- 
pared with the load ten years hence, was likely to be very 
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small. What was the point of manufacturing cable with a life 
of fifty or more years while fully conscious that it would be- 
come obsolete owing to heavy load in, say, five years? 

Apart from any increase in the number of appliances used, 
there was undoubtedly a tendency for the loading of existing 
appliances to increase. ‘The Electric Lamp Manufacturers’ 
Association’s statistics, which referred to the suburbs, not to 
central London, where lighting intensities were probably in- 
creasing even more rapidly, showed that in 1922 one group of 
shops had an average consumption of 517 kWh; in 1926 it had 
grown to 1,025, in 1932 to 1,730, and in 1936 to 2,995, just 
over five times as great as 15 years before. 

All present notions about main cable sizes were wrong, for 
much greater loads were to be expected in the future. At the 
very least all main cables installed should be of twice the capa- 
city necessary to supply the connected load, certainly so far as 
lighting was concerned. The difference in price between a cable 
adequate for future needs and a cable only adequate for present 
needs, in relation to the size of the electrical contract, was 
quite trivial. In addition, when it was remembered that, 
without ducts, internal mains were apt to be run in such a 
way that they could not subsequently be withdrawn and re- 
placed, the economy of providing adequate internal mains 
became obvious. They represented, so to speak, the funda- 
mental structure of the electrical installation. 

Bare copper ccnductors as the alternative to paper cable or 
fibre cable for internal mains had almost every advantage and 
only one disadvantage, that of price. A bare copper rising 
main provided practically switchroom facilities on every floor, 
with facilities for altering the balancing of the phasing. 


High-frequency Carrier Telephony 
HE paper by Col. A. S. Angwin and Mr. R. A. Mack 
referred to last week, describing how long-distance tele- 
phony in this country is now being planned largely on the 
basis of cables designed for multi-channel high-frequency 
carrier operation, was read and discussed at the INsTITUTION 
oF ELECTRICAL ENGINEERS in London on April 15th. 

Sir George Lee (engineer-in-chief, G.P.O.) opened the dis- 
cussion by emphasising the advantages of the negative feed- 
back principle. This enabled a single amplifier to deal with, 
say, 400 conversations at once instead of having a separate 
amplifier for each. It had therefore become economic to 
apply carrier systems to underground cables. Also, in his 
opinion, provision would undoubtedly have to be made for 
television circuits underground and, at the same time, a large 
growth of telephone traffic had resulted from the reduction of 
charges. These considerations had made it necessary to 
develop new systems and manufacture equipment for them 
at a rapid rate. These improved methods would break down 


_the deadlock caused by the high prices of telephone cables, and 


so make room for the increased traffic that followed the lower- 
ing of charges. All this development had been a colossal task, 
and they had had to risk proceeding with manufacture while 
research was still going on, but their confidence had been 
justified. 

Dr. F. H. Moorhouse (European technical representative of 
the American Telegraph & Telephone Co.) referred to the 
more severe and exacting requirements of the last few years. 
He thought they might now be prepared to apply carrier 
operation, with separate go and return circuits, over dis- 
tances up to 2,000 miles. All this development work in 
America and England raised the question of how far wide- 
band systems could be imposed on existing networks, or 
whether new types of cable would need to be provided. He 
considered that different types of construction would be 
required for different conditions; no one type would be uni- 
versally applicable. 

Mr. Frank Gill said that co-operation between the manu- 
facturers and the G.P.O. was working out in a wonderful way. 
The paper showed them how to do things in a more economi- 
cal manner. The longer the line the more attractive these 
new systems became, but in Europe long lines meant inter- 
national service. How could these improved methods be put 
to international use? If they were not to be killed by econ- 
omic aspects, some settlement must be arrived at by standard- 
isation and compromise. He stressed this point because, since 
the matter must be settled some time, he hoped it would be 
done soon. 

Mr. W. R. Birchall pointed out that carrier systems appealed 
to the G.P.O. because they reduced costs in various ways. 
To maintain development they must continue to sell telephony 
at falling prices. There was no sign of the rate of develop- 
ment falling; indeed, the indications were that traffic would 


- increase still further. The growth of trunk traffic was now 


at the rate of 40 per cent. per annum. Whereas formerly 
80. long-distance circuits were added each year, it had now 
become necessary to provide. ten times that number. The 
establishment of these newer systems was a_ particularly 
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good example of a civil servant’s willingness to run risks. 
Some £2 millions would be spent during the next year on 
carrier and co-axial cable work. 

Mr. G. C. Marris said the paper marked the end of audio- 
frequency transmission over long-distance circuits, and the 
change-over on such a large scale was a bold step. Without 
modern types of thermionic valve the feed-back amplifier 
would not be what it was. Was pre-equalisation an unmixed 
blessing? Simpler methods were possible which might elimin- 
ate channel equalisers. Capt. A. C. Timmis referred to special 
applications of the 1 + 4 carrier system, and to possible ways 
of making use of the spare frequency band below the 12 
channel band to provide music circuits. 

Dr. A. Rosen explained that the screening action of water, 
ete., made it possible for submarine cables of the co-axial type 
to transmit all frequencies from the lowest upward. He 
referred to cables recently laid across the Bass Straits (Aus- 
tralia), to Holland and between Ireland and Scotland, and 
illustrated the make-up and characteristics of the latest 
(Siemens) television cables being laid from the Alexandra 
Palace to Broadcasting House for the B.B.C. 

Mr. lL. Meek discussed financial aspects with reference to 
the costs of possible alternative methods, and Mr. B. H. 
McCurdie also said that the problem before telephone engin- 
neers to-day was largely one of economics. How could they 
do more economically something they already knew technically 
how to perform? The newer methods were more flexible and 
so would assist operating engineers to provide for require- 
ments that were becoming increasingly difficult to forecast. 

Mr. K. E. Latimer said he was surprised at some of the 
authors’ statements regarding cable balancing, while Mr. 
S. M. Catterson spoke of possible difficulties in adapting the 
older systems in less telephonically developed countries to the 
newer methods of transmission. 

Mr. C. J. C. Dixon referred to the aspect of the maintenance 
man, who must now be persuaded to learn all about radio- 
frequency technique. 

Col. A. S. Angwin, in reply, said that the international 
aspect of recent developments would have to be faced very 
soon in this country. He did not see any possibility at present 
of using co-axial cables for cross-Channel services, but it was 
possible for frequencies to be ‘‘ married’’ with the aid of 
radio links. The G.P.O. hoped to standardise 12-channel 
operation as soon as possible, but there were alternatives in 
technique which had interesting potentialities. 


Steam Boiler Maintenance 
TEAM generation and maintenance in relation to grid con- 
trol was the subject debated at an informal meeting of the 
INSTITUTION OF ELECTRICAL ENGINEERS in London on April 12th. 
‘The first speaker was Mr. L. M. Jockel, who expressed him- 
self as being a little disturbed at the possible consequences of 
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the continuous and intensive operation required from 
generating plant in the selected stations under the grid sys- 
tem, but the subsequent discussion must have removed any 
misgivings regarding the ‘‘ brutalisation of boilers ’’ that might 
have been held by any of the supply engineers present. No 
confirmation of the fears was produced, while many factors 
of compensation were brought out. Mr. Jockel said that the 
policy of eliminating so much of the plant held to be super- 
fluous and redundant while concentrating the duties upon rela- 
tively few sets graded for a variety of reasons was question- 
able and liable to difficulties, chief of which would be the 
urgency and substance of repairs and renewals. He thought 
the tendency towards the employment of bigger plant was also 
a dubious policy until load factors were appreciably improved. 

Subsequent speakers thought the opener rather pessimistic. 
One net result of grid control had been fuller utilisation of 
existing plant. Many stations had conditions which were 
peculiar and unique, and one might almost despair of finding a 
formula of repair and maintenance relations. 


The Tir John Station.—In the course of a lecture to the 
South Wales branch of the InstiruTION oF MecHANICAL En- 
GINEERS at Swansea on April 16th Mr. J. W. Burr, the borough 
electrical engineer, declared that at the Tir John power station 
they were burning anthracite duff commercially and economic- 
ally and they were also washing the gases in a way gases had 
never been washed before. ‘Tne problem was to increase the 
fineness of the coal, to keep it in the furnace till the whole 
of it was consumed, and to see that any particles of a size 
that would not combine with the air and burn were kept 
out. Replying to questions, Mr. Burr said that for four years 
only could the station be under the independent operation 
of the Swansea Corporation. The charge per kWh to the 
Central Electricity Board of coal cost, plus 10 per cent., was 
part of the bargain in respect of this advantage in the early 
years, but in the 5} years after January Ist, 1940, the Cor- 
poration would receive £22,088 each year. The present sales 
to the Board were actually at a profit, and he could say that Tir 
John had the lowest coal cost in the country and it was going 
to better still. 

Television Images Analysed.—A paper entitled ‘‘ Television 
Images—an Analysis of their Essential Qualities ’’—was read 
on April 13th in London at a meeting of the ILLUMINATING 
ENGINEERING Society by Mr. G. T. Winch and Mr. L. C. 
Jesty, both of the Research Laboratories of the General Electric 
Co., Ltd. The subject was introduced by a brief reference 
to the general principles of television and the work which 
has already been done in the photographic and cinematographic 
fields to establish the requirements of a ‘‘ good picture.’’ The 
authors dealt mainly with the practical limitations to the 
realisation of the ideal picture, imposed by the characteristics 
of the television system, including such aspects as range, 
brightness, definition, size, presentation, colour or tint, and 
flicker. New and accurate methods of measuring these 
characteristics were described and the results indicated, some 
of them in detail. 


The Work of the N.P.L. 


HE annual report of the National Physical Laboratory is 

issued this year in a new form (H.M. Stationery Office, 
2s. 6d. net); it has been reduced in size and price (12s.), but 
a detailed list of contents and a useful index have been 
added. The modification has been made with the object of 
emphasising those branches of work in which definite pro- 
gress Was made during the year under review (1936) and to 
exclude much detail of limited appeal. 

Apart from the maintenance of standards and its own 
research activities, the Laboratory offers unique facilities in 
overcoming manufacturing difficulties, both by giving advice 
and by carrying out confidential investigations. In appro- 
priate cases investigations can be carried out in manufac- 
turers’ works; this represents an extension of the assistance 
hitherto given. 

in the Physics Department a noise-meter has been devised 
which measures actual loudness by the indication of a pointer 
moving over a dial. This meter assesses the loudness not only 
of continuous sounds, but also of intermittent sounds, and as 
a result a Departmental Committee of the Ministry of Trans- 
port has recommended a definite upper limit (90 phons) which 
is not to be exceeded by any new motor vehicle offered for 
stile or for use on the public highway. 

Work has been completed during the year which completely 
unifies X-ray and gamma ray (radium) dosage measurements 
in terms of a common unit, the réntgen, which is the inter- 
national unit of quantity adopted in 1928. For protecting 
medical observers from the dangerous stray radiation emitted 
from modern X-ray plant, an optical system of eight spherical 
mirrors has been devised which enables the patient to be 
clearly viewed through a hole 3 in. in diameter in a massive 
protecting wall, the hole being several feet above the head 
of — observer, so that he may carry out his work in perfect 
Salety. 


The serious risk of fire when highly inflammable liquids, 
such as petrol or benzine, are used to remove grease marks 
from clothing is obvious, but it is not always realised that 
these liquids, like all non-conductors of electricity, are able 
to generate electric sparks by friction, and the rubbing of any 
fabric in a dish of petrol may produce a spark which will 
explode the petrol vapour and start a serious fire. In dry- 
cleaning works special soaps are added to the cleaning liquids, 
and experiments carried out in the Electricity Department 
have shown that the addition of suitable soaps makes the 
liquid an electrical conductor, and thereby reduces the risk 
of explosion. 

The Laboratory has devised a daylight factor meter which 
will record by the indication of a pointer just how good or 
bad the natural lighting is in any room. The instrument, 
which is automatic in action and very simple to use, consists 
essentially of two photoelectric cells, one placed on the 
window sill outside the room, and the other at the point 
where it is desired to measure the daylight. The results are 
not subject to errors of judgment on the part of the observer. 

The Radio Department has constructed a highly sensitive 
microphone-amplifier equipment, with which it is possible to 
detect the presence of destructive insects in specimens of 
timber contained in a soundproof box, by listening to the 
faint sounds made by them in gnawing or moving about. The 
most suitable detector is a Rochelle salt microphone. 

In the study of lubrication one important feature of an oil 
is the temperature at which it allows a bearing to seize under 
a given set of conditions of load, speed, and clearance. This 
has been found to be seriously affected when a small quantity 
of water is mixed with the oil; a reduction of seizing tem- 
perature from 200 to 140 deg. C. was caused by the presence 
of only 0.05 per cent. of water, and this also resulted in an 
increase of 40 per cent. in the friction. 


4 
| 
z 
‘ 


624 THE ELECTRICAL REVIEW 


APRIL 23, 1937 


Electricity Supply Statistics 


HE thirteenth annual ‘‘ Return 


with 419 in the previous year) sold 


of Engineering and Financial The Commissioners’ 1935-36 Return less than 200 kWh per head, in 89 


Statistics ’’ relating to autho- 
rised undertakings in Great Britain issued by the Electricity 
Commissioners (Stationery Office, 15s.) covers the year ended 
March 31st, 1936, for the 376 public authority undertakings 
(exclusive of the Central Electricity Board) and December 
3lst, 1935, for the 245 companies (including 27 power com- 
panies) operating 256 undertakings. 

This Return, which does not deal with non-statutory, traction 
or private plants, is divided into two sections. Part I gives 
for each of the 632 undertakings particulars of system of supply, 
generating plant installed, maximum demand, kW connected, 
load factor, kWh generated or purchased in bulk and sold to 
various classes of consumers, fuel consumption per kWh, total 
number of consumers, and the amount of electricity sold per 
head of population. 

In Part II are corresponding details of capital raised and 
expended for specified purposes, revenue (total and per kWh) 
from different classes of consumers and other sources, 
working expenses under various headings and per kWh sold, 
gross surplus and its appropriation. 

The 398 generating stations owned by authorised under- 
takings contained 8,100,000 kW of plant, three-fifths of which 
in 222 stations was owned by public authorities, the remainder 
coming undercompanies, This proportion broadly applies to other 
supply statistics. Nearly 95 per cent. of the installed capacity 
consisted of steam-turbo alternators, two-thirds of which in- 
cluded 284 units of 10,000 kW or more. The 131 existing 
selected stations had an aggregate installed capacity of 
over 6.7 million kW. ‘There was a net addition to the plant 
capacity of 314,664 kW, of which 118,250 kW was in Tir John 
North (Swansea) station and the Glenlee and Tongland hydre- 
electric stations of the Galloway Water Power Co., which sup- 
plies only the grid. More than 86 per cent. of the 17,970 mil- 
lion kWh generated was produced under the directions of the 
Central Electricity Board. The 80 largest undertakings were 
responsible for nearly three-quarters of the kWh sold to con- 
sumers. 

Comparative capacity of boilers installed (from and at 212 
deg. F.) amounted to 91.8 million lb. per hr. in 2,111 units, 
of which 631 rated at 50,000 Ib. and above accounted for 60 per 
cent. of the capacity. Ninety-six had working pressures cf 
more than 400 Ib. per sq. in. 


Progress of Standardisation 

Supplies of a.c were given at eight frequencies, but 567 of 
the 590 a.c. systems were at the standard 50 cycles per sec. The 
standard associated pair of a.c. voltages, 400-230, was declared 
by 417 undertakings, but 38 other voltages between 100 and 480 
volts were in use on a.c. and d.c. networks. 

The mileage of transmission and distribution lines (includ- 
ing the grid, but excluding services) rose to 126,000, of which 
88,000 miles was underground. 

Of the 15,000 million kWh sold, about 36 per cent. was 
for lighting, heating and cooking, 55 for power, 2 for public 
lighting and 7 for traction. The consumption per head reached 
330 kWh (1,953 per consumer), but 384 undertakings (compared 


cases the figure being less than 50 
kWh. ‘The number of consumers at the end of 1935-36 was 
7,704,000 (801,000 more than in 1934-35), of whom more than 
four-fifths were domestic. About 1.2 million consumers were 
served from d.c. systems. Over 82.7 per cent. of the gross 
supply was sold to consumers, 5.54 per cent. being used on 
works and 11.73 per cent. lost in transmission and distribution. 

Aggregate maximum loads on undertakings amounted to 
6,880,000 kW and on generating stations only 6,044,000 kW. 
The former include bulk supplies given and are thus in excess 
of the aggregate demands of the ultimate consumers. There 
were 239 undertakings with loads of less than 1,000 kW each. 

Plant capacity was 34 per cent. in excess of the demand upon 
it. Load factor on generation averaged 33.9 per cent., ranging 
in individual cases from 8.8 per cent. to 94 per cent. (Lochaber 
Power Co.), 275 undertakings doing better than 30 per cent. 
The total load connected was 23,174,000 kW, including traction 
and bulk supplies given, the aggregate figure for the ultimate 
consumers being 21.3 million kW. 

Approximately 11,744,000 tons of coal and coke and 3,900 tons 
of fuel oil were used at steam generating stations of authorised 
undertakings to produce 17,170 million kWh (out of the total 
generated of 17,970 millions), giving an average fuel consump- 
tion of 1.53 lb. per kWh and an output per ton of 1,462 kWh. 
The cost of fuel averaged 15s. per ton, including handling, an 
increase of 2d. per ton over the previous twelve months. 


Financial Results 

Capital expenditure, including that of the C.E.B., totalled 
more than £531 millions, of which 29 per cent. was for genera- 
tion and 71 for transmission and distribution. ‘This worked out 
at £65.6 per kW of generating plant installed and represented 
a net increase for the year of over £36 millions or 7.3 per cent. 

tevenue from working was £76.5 millions, being 1.22d. per 
kWh sold (a reduction of 0.076d. from the previous year), and 
amounts to about £14 per £100 capital expenditure. Working 
expenses (excluding bulk supplies between undertakings ani 
from the C.E.B. and capital charges) were 52.6 per cent. of the 
revenue. Generation accounted for nearly one-third of the 
expenses, management for 19 per cent. and local rates for 
15 per cent. 

The gross surplus represented 8.1 per cent. on the capitai 
expenditure. For public authorities approximately 28 per cent. 
was appropriated for interest, 48 per cent. for loan repayment, 
sinking fund and reserves, 6 per cent. for income tax, 2.5 per 
cent. for relief of rates. In the case of companies 58 per cent. 
was absorbed by interest and dividends (5.99 per cent. in pre- 
ference and 7.15 per cent. in ordinary dividends) and 38 per 
cent. by depreciation and reserve. Balances on net revenue 
account were increased by £318,000 and £71,000 for the two 
types of ownership. 

In 1935-36 electricity supply undertakings gave direct employ- 
ment to about 87,000 persons (eleven per 1,000 kW of generat- 
ing plant), who received £13,519,000. Of these, 17,000 were 
engaged on generation, 50,000 on distribution and 20,000 on 
administration. 


Residual Welding Strains 


TRENGTH tests for arc-welding plates are indispensable, 

but they cannot reveal the maximum stresses attained 
when subjected to external loading. This is on account of 
the fact that fusion-welding converts the parent metal into 
plastic-elastic material in which high and complicated systems 
of stresses are induced before any external loading is applied 
to it. The effect of this compound state of the material, 
although generally known vaguely, has apparently not been 
fully realised by the various authorities, who call for certain 
unit working stresses for both static and dynamic conditions 
of loading. The experimental fact that the magnitudes of the 
residual strains rarely exceed those of elastic strains may 
have helped to disguise the real nature of the phenomena 
accompanying fusion-welding. 

One of the main objects of the paper by Mr. H. E. Lance 
Martin, which was read before the North-East Coast. Insti- 
tution of Engineers and Shipbuilders on April 16th at New- 
castle-upon-Tyne is to call attention to these phenomena as 
revealed by precise measurements in orderly planned and 
graded experiments. 

The author describes both the technique employed and 
the instruments devised for the determination of the residual 
displacements (i.e., of the material caused by welding) in mild 


steel specimens, which were annealed before welding in order 
to render them free from initial stress so far as was 
possible. 

The conclusions are that the new technique has yielded the 
most consistent and -reliable results that have so far been 
obtained with regard to residual strains and stresses in arc- 
welded plates. The design of the butt-welded specimen will 
be of practical service in that it allows the suitability of elec- 
trodes, parent metals, the skill of the welding operator and 
various welding procedures to be efficiently and economically 
tested. The results of the relief of the elastic portions of the 
residual displacements in stages by cutting transversely to 
the weld-runs followed by annealing, in the cases of the edge- 
welded plates, demonstrate that no reversal of longitudinal 
stress took place during the process of relief. 

Stresses of over 20 tons per sq. in. occur in the weld metal 
and adjacent parent metal in the cases of the unrestricted 
edge-welded plates. The width of the unrestricted plates has 
a marked effect upon the maximum tensile residual stress at 
the welded edges. 

The Quasi-Arc Co., Ltd., supplied two single-operator a.c. 
welding plants for the experiments, and grants were made by 
the Research Fund Committee of Armstrong College. 
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Correspondence 


Contributions from readers are welcomed, The writer should give his name and address, not 
necessarily for publication 


Loyalty 

It was rather surprising to hear at the annual meeting and 
luncheon of the Mid-East England Centre of tae I.M.E.A. so 
many appeals for loyalty. One is inclined to ask ‘‘ Loyalty to 
what?” 

I certainly think that the engineers of the smaller autho- 
rities have shown exceptional loyalty to the I.M.E.A., par- 
ticularly when one remembers that evidence which should have 
been available to all the members was like the light hidden 
under a bushel. We are now practically told that everything 
is settled and that opposition to the McGowan Report is futile. 
Fortunately the Committee of Smaller Municipal Electricity 
Supply Undertakings which has been established thinks other- 
wise. If we were to believe all that some of our big brothers 
would have us believe we should merely lay our heads on the 
chopping block and it would soon be over, and our only con- 
solation would be that we should not be here to fight the battle 
further. 

I suggest in all seriousness that up to the present time there 
has not been the slightest disloyalty to the parent body, and 
the proof of this is in the fact, which I am sure can be con- 
firmed, that not a single member of the I.M.E.A. has resigned ; 
in fact IT know of at least one case where a member of the 
Committee of Smaller Municipal Electricity Supply Under- 
takings has applied for membership of the I.M.E.A. 

I stated at a Leeds meeting many months ago that any 
attempt to be disloyal to the I.M.E.A. would be challenged 
severely, but the time has arrived when the big brothers 
should support their less fortunate colleagues, which would 
only be a slight reciprocation for the services rendered to these 
big brothers in the past. If the I.M.E.A. had given the 
smaller authorities the assurance that it would defend all its 
members to the last ditch, irrespective of size, a considerabie 
amount of anxiety and misunderstanding would have been 
cleared away, but the circular letter issued by the parent body 
is not deenfed by the Smaller Municipal Undertakings as in 
any Way satisfactory; hence the continuation of misunder- 
standing. O. G. Coor, 

Hon. Area Secretary, 
Yorkshire District of the Committee of 
Bingley, A pril 15th. Smaller Municipal Undertakings. 


Free Electric Cookers 

I have read with interest Mr. C. H. Yeaman’s letter under 
the above heading in your issue of April 16th, but would like 
to correct the impression that slot meter consumers obtain 
cookers free of charge under the West Ham equated rate. 

The average price of 1d. per kWh was arrived at by calcu- 
lating what the cost of electricity would be to the average slot 
meter consumer under the standard two-part tariff, adding 
thereto the standard hire charge for an electric cooker (5s. per 
quarter), and dividing by the average number of units. 

It is obvious, of course, that any consumer who uses more 
than the average amount included in the calculation pays 
more than he would require to pay under the standard two- 
part tariff, and any consumer who uses less pays less than he 
ought to pay. Nevertheless, the results are satisfactory, and, 
What is equally important, the class of consumer who prefers a 
prepayment meter is satisfied. The consumption of electricity 
per annum to give precisely the same average price on the two- 
part tariff as on the equated tariff is 1,173 kWh, and the actual 
average obtained to date from the 8,495 consumers on the 
equated rate is 1,162 kWh per annum. 

Jas. TOWNLEY, 

West Ham, April 20th. Engineer and Manager. 

Compulsion for Contractors 

‘Tie annual report of the National Register of Electrical In- 

stallation Contractors shows an appalling state of matters— 
nearly 40 per cent. of the applications for registration were 
declined after inspection of their work. There are also a 
large number of alleged contractors, plumbers, &c., who do not 
apply for registration, knowing full well that their applications 
would be declined. 
_ ‘The annual death-rate from electric shock in domestic circles 
Is becoming somewhat alarming, and something drastic will 
have to be done to cleanse the industry from dangerous 
amateurs and incompetents. Supply authorities are not 
immune from blame for a number of the shoddy electrical in- 
Stallations in existence, and, indeed, some of those authorities 
appear to have encouraged the nondescript type of contractor. 

Mr. Cash (a hard worker for the Register) is of the opinion 
that there will be a ‘‘ snowball” effect with regard to the in- 


crease of registered contractors, but it would appear to the 
writer that the snow has melted and no more will stick to 
the ball. The N.R.E.1.C. is an excellent institution, but it 
can never cut much ice by the use of passive measures, the 
real salvation of the industry being in compulsory registration 
and regulations. 

Vested and other selfish interests would require to be ignored 
by the N.R.E.I.C., and I have not the slightest doubt that if 
real efforts were made by registered contractors in the direc- 
tion indicated, legislation could be obtained in a comparatively 
short time. Then, and only then, would contractors, manu- 
facturers and supply authorities be compelled to ‘‘ toe the line."’ 

Avex. Mitne, A.M.I.E.E. 

Glasgow, April 17th. 


Technical Education? 

Is technical training getting us anywhere? Though not a 
teacher by profession I have often been cast down by the 
mental attitude indicated in the reply to the question given 
below. Colleagues with more experience in this connection 
inform me that it is by no means uncommon. ‘The answer was 
given by a student aged 19, after three years’ study, to a ques- 
tion set in the examination paper for the second National Certi- 
ficate. 

Question : ‘* Describe a simple form of d.c. energy meter, 
giving sketch.” 

Answer: ‘‘ This meter, I believe, has a potential winding 
or coil and an ampere coil inside; these two combining 
together give us watts as Ohm states in his law, E=V/R and 
VxA=watts. Between the two mentioned coils a spindle is 
arranged on which is fitted a disc, this disc being balanced 
between two magnets. As a load is applied so the disc re- 
volves registering the units. How the kilowatt is arranged 
with length of time of consumption to give the unit (kWh) 
I cannot state.”’ 

The sketch showed an external view of a meter. 

April 12th. 8S. M. L. 


Standardisation of International Rules 

There is a very definite need for standardisation of the 
installation rules and regulations of different supply authori- 
ties. While some authorities adopt and abide by the excel- 
lent I.E.E. Regulations, others have their own ideas and add 
clauses and waive others according to the ideas of their chief 
engineer. ‘To the contractor who seeks work outside his own 
area this lack of uniformity makes it extremely difficult to 
submit an estimate with any degree of accuracy. 

There is a great difference of opinion as to the number of 
15-A sockets allowed per circuit and also the size of the main 
switch in relation to the number of sockets installed. In cer- 
tain areas two 15-A sockets are allowed per circuit and a 
30-A main switch is deemed capable of controlling six 15-A 
sockets. When preparing an estimate for an installation of a 
fairly large number of 15-A points, this alone makes a great 
difference in price, and the contractor who bases his estimate 
on the I.E.E. Regulations may be severely undercut by the 
contractor who knows the regulations of the supply authority 
in that area. 

There is another point that makes a great difference when 
estimating for the installation of small motors, that is the 
maximum size of three-phase s.c. motor that can be started 
by straight-on line switching and by star-delta switching. I 
have known cases where 14-h.p. has been the maximum size 
allotted for straight-on-line starting and 6 h.p. for star-delta 
starting above which a slip-ring motor is insisted upon. In 
other cases a 10-h.p. motor can be switched on line and 
fairly large horse-powers can be used with a star-delta starter. 

These are but two examples of the differences of opinion 
and many more crop up daily. Surely it is time that a set of 
standardised regulations was drawn up and adhered to by all 
supply authorities. CONTRACTOR. 

April 19th. 


Lightning Effects 

Following a discussion with friends I am wondering whether 
anyone can give a lucid explanation as to why, during 2 
thunderstorm, although there are a number of lightning strokes 
in any given area, the number of recorded “‘ hits,”’ if any, on 
buildings, &c., is comparatively low. 

Has any record or estimate ever heen made of the propor- 
tion of ‘‘hits’’ to total strokes over a town area? Are we 
correct in the first place in assuming that practically all the 
strokes are between cloud and ground as compared with cloud 


and cloud? INTERESTED. 
April 17th. 
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New Apparatus and Devices 


for Domestic, 


Cooking and Heating, 


Lighting, Power 


and Scientific Purposes 


A.c. Welding Equipment 

Two models of single-phase, 50-cycle air-cooled transformers, 

in sheet-steel splash-proof cases, which require only the addi- 
tion of leads and elec- 
trodes to form complete 
welding sets, are  sup- 
plied by AMBERTON AND 
PaRTNERS, 32, Queen Vic- 
toria Street, London, 
E.C.4. One, the ‘ Uni- 
versal Minor,”’ is rated at 
10 kVA, and the other, 
the ‘‘ Universal Major,” 
at 20 kVA at maximum 
welding currents (20 min. 
: The Am- 

berton 

weld- 

ing 

equip- 

ment 
per hr.) of 160 and 
320 A. Both have a 
notable range of cur- 
rent adjustment exceeding 

ten to one. 

Intermediate current 
ratings of the smaller 
unit are 120 A for 40 iin. 
per hr. and 140 amp for 
30 min. and twice those 
amounts for the larger 
unit. ‘The ‘ Minor 

which has a normal electrode range of from 20 to 6 s.w.g., has 
two carrying handles, and the ‘* Major’’ having from 16 to 
32 s.w.g. is mounted on wheels. Six primary tappings are 
atranged for supply voltages of from 200 to 500 V. 

A handwheel raises and lowers a magnetic yoke connected 
with a choke; this regulation of the welding current in an 
infinitely gradual manner is an important feature of these 
equipments, and greatly simplifies the process. An indicator 
actuated by the handwheel obviates the need for an ammeter ; 
this has two graduated scales, one for the high current at 
low voltage normally used and the second for the low current 
at high voltage required for welding thin material. A change- 
over switch can be added. 


High-torque A.c. Motors 

A range of three-phase squirrel-cage motors of from 3 to 
20 b.h.p. at 220 and 440 V is manufactured by the GLAscow 
ELECTRICAL ENGINEERING Co., Ltp., 45-47, Pitt St., Glasgow. 
These give an initial torque of 1.8 times full load with 4.5 
times full-load current for direct-on-line starting and corre- 
sponding figures of 0.7 and 1.6 for star-delta starting. ‘The 
carcase is of the drip-proof, screen-protected type and the 
stator is former wound with moisture-proof tropical insulation. 
End shields are spigoted and the ball and roller bearings are 
enclosed by dust-tight spigoted caps. The terminal box being 
adjustable through 360 deg. permits of convenient wiring for 
any angle. 


Small Washing-up Machine 

Designed specially for household use, the new ‘‘ Baby Dread- 
nought ’’ washing-up machine of H. W. Roppa & Co., 71, 
Lambton Road, West Wimbledon, 8.W.20, does not need a 
special water heater. 

A 3-h.p. motor is fixed to the wall or window frame, the 
machine standing upon the draining board. The articles to 
be washed are then packed into the baskets, the silver and 


cutlery tray being placed in the bottom of the machine between 
the rollers and then the circular cup basket on top. One gallon 
of boiling water is added, and the machine is closed and 
switched on. The cup basket is afterwards removed and re- 
placed by another containing plates and saucers. Rinsing is 
accomplished either by repeating the process with fresh 


The Rodda washing-up machine showing the plate container 
removed 


water or manually under the tap. The flexible shaft which 
drives the rollers to revolve the cage, and also the impellors 
which direct the water on to the crockery, can be detached and 
a brush fitted for cleaning cooking utensils. Very little room is 
required for the apparatus and no plumbing is necessary for 
installation. 
An Electric Erasing Machine 

__A development by J. Hatpen & Co., Lirp., 8, Albert Square, 
Manchester, 2, is an electric erasing machine. The revolving 
rubber is driven through a three-foot flexible drive and quick- 
grip chuck from a universal motor rated at yé5 h.p. for use on 
200/250-V supplies rotating at 2,500 r.p.m. 

Fitted to the motor is a special cradle designed to prevent 
stress being thrown on the joint between the flexible drive and 
the motor. Longer drives are available where required, and 
the eraser itself is easily renewed when worn. 


Vacuum Cleaner 

Hoover, Lrp., Perivale, Middlesex, has introduced a 
successor to the ‘‘ Junior ’’ model vacuum cleaner. 

The new ma- 
chine, Model 375, 
is ‘‘ streamlined 
and has a black 
bakelite motor 
casing. Colouring 
is in silver, red 
and black. Like . 
its predecessor 
the new “‘Junior”’ 
differs from the 
standard Hoover 
models in being a 
little smaller and 
lighter. The 
loading is only 
175 W. 


The new Hoover “ Junior” 


The Kapzel platinum catalyst gas 


detector unit (left) and (below) the 
strip fire 
alarm with the cover removed 


industrial type bi-metal 


Fire and Gas Alarms 

The low price of two neat little fire and gas alarm 
units sold by Kapze, Propucts, Lrp., 12, Whitehall, 
London, 8.W.1, renders them especially suitable for 
use in private houses and shops, as well as in fuc- 
tories, offices, etc. The fire alarm, which incor- 
porates a bi-metal strip actuating a mercury switch, 
is available in both domestic and industrial types, 
the latter having a calibrated setting device. Tem- 
peratures of 80 deg. F. and over are stated to 
operate the industrial type alarm in 20 sec. 

In the gas alarm unit the action of gas on 2 
platinum catalyst generates heat and forces 4 
column of mercury up a tube to complete an elec- 
trical circuit across two terminals. The device is 
designed so that the presence of 0.25 per cent. of 
gas in the atmosphere will operate a buzzer and at 
1 per cent. switch on a red light. It is also possible 
to arrange for the alarm to turn off the main gas 
valve, etc. 
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Fractional H.P, Motors 

\ new range of fractional h.p. motors has been announced 
by Brook Motors, Lip., Empress Works, Huddersfield. This 
series, called the ‘‘ Cub,” includes capacitor, split-phase and 
two- and three- phase types. 

The motors are 
silent in opera- 
tion and are 
fitted with sleeve 
bearings of a 
special type, hav- 
ing oil wicks; no 
oil bath is neces- 
sary, and atten- 
tion to lubrica- 
tion is reduced 
to the minimum. 

In the single- 
phase types, a 
magnetic cut-out 
of robust type 
controls the 
auxiliary wind- 
ing, dispensing 
with 
switches. is 

A Brook capacitor fractional h.p. motor cut-out is acces- 
sible, being contained within an inspection box on one of the 
cast-iron end shields and balanced by the terminal box on the 
same end. 

The stator is made of rolled steel. In the capacitor type, a 
dry electrolytic condenser is fitted in a weatherproof cast-iron 
box above the stator. The motors have cast-iron feet and are 
made to identical measurements of leading American motors. 
The finish is cellulose with bright parts heavily plated. The 
size is 0.25 h.p. at a speed of 1,500/1,400 r.p.m. in both the 
capacitor and single-phase types. 

‘The capacitor type can be controlled by any single- or double- 
pole switch; the special feature is high starting torque with 
low starting current and a high accelerating torque to ensure 
good starting against severe load. ‘The split-phase type can 
also be controlled by any single- or double-pole switch. 


Electric Furnaces 

A new electric furnace introduced by A.E.W., Lrp., Im- 
perial Works, High Street, Edgware, has elements designed 
for easy renewal without dismantling the furnace. It is also 
claimed that as the elements are close to the inside of the 
refractory chamber with free heat circulation, higher tempera- 
tures can be obtained without any danger of over-running 
the elements. 

The basic design of the type ‘““H” furnace is that the 
chamber is built up of large section refractory bars interlocked 
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in such a manner as to allow for expansion and contraction. 
The elements are freely supported in channels running from 
back to front and elements passing through these channels 
are connected to bus-bars at the back of the furnace. The 
robust iron frame with cast-iron end plates and door mechan- 
ism of substantial construction withstand rough usage in work- 
shops, &c. 

These furnaces can be arranged with self-contained tem- 
perature regulators or three-heat control switches and are 
made in four sizes. 


Small Lighting and Power Plant 

A firm of aircraft-engine manufacturers has developed an 
unusually compact and inexpensive lighting and power outfit 
called the Tiny 
Tim.” The power 
unit comprises a 
single-cylinder _four- 
stroke air-cooled en- 
gine with a detach- 
able aluminium 
head. This motor is 
direct coupled to 
a _controlled-voltage 
enerator rated at 

W. vaned 
flywheel between the 
engine and dynamo 
ensures adequate cool- 
ing even when the 
set is required to 
operate in_ tropical 
conditions. The fly- 
wheel casing is ex- 
tended upwards to 
form a carrying 
handle, for the weight 
is only 57 lb. and the 
plant is, therefore, 
readily portable. The 
fuel tank, which has 
a capacity of 4 gal., 
is sufficient for 9-10 
hours’ running at full 
load. 

Starting is by causing the generator to motor until the 
engine fires, when the former immediately reverts to its normal 
duties. The engine is provided with an electrical governor. 
The control is semi-automatic; it is possible to start the engine 
and charge a battery without the need for supervision, for 
when the latter is fully charged the motor stops automatically. 
The output is rather more than 200 W. 

The suppliers are Brapspy’s ENGINEERING Works, Palace 
Gate, Kensington, London, W.8. 


The “ Tiny Tim” power plant 


Measuring Noise 


HE technique of making (engineering) noise measurements 

and some of the difficulties associated therewith are ex- 
plained at some length in a technical publication (RLP.120) of 
the British Thomson-Houston 
Co., Ltd. The author (Mr. 
©. A. Mason, research staff) 
states that for general mea- 
surements the subjective 
method is useful, but for re- 
search purposes when a higher 
degree of accuracy is needed, 
such as +0.1 phon, different 
methods may be employed, pro- 


The B.T.H. sound measurement instrument 


vided their limitations in other directions are realised. The 
objective method has been used extensively in the U.S.A.. 

but \merican technique has overlooked one point which, in the 
author’s opinion, is the most serious objection to this method. 
He explains that the output reading given by the instrument 


is the r.m.s. sum of the individual components after frequency 
correction. From experimental evidence it has been ascer- 
tained that the ear does not add components together in this 
simple manner. 

When the ear picks up a pure tone, the tone ultimately 
received consists of a fundamental and highe r harmonic, owing 
to the non-linear characteristics of the vibrating membranes 
within the ear. Accordingly, if the ear picks up a harmonic 
range of noises, each component is distorted to give further 
harmonics which ‘add directly to those already existing, and so 
the aural sensation may be greater than that accounted for 
by the r.m.s. sum of the original components alone. 

This phenomenon applies to the noise from a transformer, 
when subjective measurements have given noise levels 
up to 20 phon higher than the r.m.s. sum obtained by calcu- 
lation from analysis or by an objective noisemeter. Therefore, 
although the objective method of total noise measurement is 
simple and convenient, and measurements are easily repro- 
ducible, it can only be used in particular cases, and its indi- 
cations should be interpreted very carefully. Its chief 
application is in routine testing and in problems involving 
noise reduction, when the amounts of such reduction are too 
small for aural measurement. An instrument made by the 
B.T.H. Research Laboratory for such measurements covers a 
range from 2% to 120 phon. It consists of a microphone on a 
tripod stand, connected by a flexible cable to a carrying care 
containing a calibrated attenuator, correction filter, main 
amplifier and an output meter. 


I.E.E. Students’ Summer Tour 

Providing sufficient support is forthcoming, it is proposed 
that all the students’ sections of the Institution of Electrical 
Engineers shall hold a joint summer tour. The proposal is 
for a 5-6 days’ tour to Paris, during the period of the Inter- 
national Exhibition, to take place during the week preceding 
or succeeding August Bank Holiday. Members are asked to 
communicate with Mr. N. C. Rolfe, secretary of the London 
Students’ Section. 9. Summerville Gardens, Cheam, Sutton, 
Surrey. 
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British Overseas Electrical Trade 
Y far the largest share in the increase P of 3 ° than exports. The total value was £405.89, 
in our overseas electrical trade last ronounc increase 1M an increase of £80,313, or 25 per cent., as 
month was claimed by cable makers. cable and wire exports compared _with March last year. ‘Shis . 
Excluding submarine cables, which are j was principally due to radio parts other the 
more or less restricted to repair work, shipments of wires and than valves (+£36,171), wires and cables (+ £35,667), and As 
cables in March were worth £333,712, substantially more than machinery (+£16,745). Belgium was prominent among Lo 
for a number of years past. This total exceeds the amount countries from which additional electrical goods and appara- = 
for the corresponding month of last year by as much as tus were obtained, as is shown in the following analysis of dis 
£115,393, or 53 per cent., although the occurrence of Easter out 
in March this year (April last year) reduced the number of EXPORTS AND IMPORTS DURING MARCH sul 
working days. > du 
Some idea of the markets responsible for this expansion a uno sol: 
can be gleaned from the following analysis of chief destina- compared compared fh est 
tions in the case of wires and cables other than telegraphic — Mas 1996. a, Sle’ 1008 ing 
and telephonic. It is seen that the quantity sent to South Sieeinn stay 4 and tele- in to 
Africa alone was worth £42,568 more. The March, 1936, values £5,936 — £11,118 me 
are given In parentheses — and cables (not submarine)... 64,069 + 30,679 r — A 
Rubber insulated wires and cables.—South Africa, £42,314 ond + + are 
(£23,665); Australia, £31,786 (£30,068); British India, £21,677 a ins valves) .. 29,015 — 832 16,723 7,429 per 
(£14,995); New Zealand, £7,674 (£9,071); other British coun- die 
tries, £15,456 (£13,666); foreign countries, £12,903 (£8,911). Radio valves... 33,157 + 5,915 15,382 5,462 var 
Electric wires and cables (insulation other than rubber).— and acces- 45,289 + 13,603 82,366 + 36,71 
South Africa, £51,135 (£27,216) ; Australia, £27,679 (£7,305) ; Telegraph and telephone appa- q for 
British India, £20,617 (£15,347); other British countries, bot 
£24,134 (£20,866). Incandescent lamps 58,579 + 4,850 15,782 + 4,532 the 
The Board of Trade returns for the month which provide 38,406 + 5,740 The 
this information show that electrical exports as a whole were Accumulators ... 53,056 + 5,774 * det 
valued at £1,488,651, an increase of £184,601 (14 per cent.) and heating Wi 
pparatus 36,391 + 12,532 
over the amount for March, 1936. The rate of improvement House service meters ae 19,084 + 1,085 je ‘ the 
ther electrical instruments ... 17,950 + 1,326 
was the same as in February, so that the upward movement loc 
seems to be proceeding smoothly, and is enough to leave a mint apparatus Ki 115,778 - 218 67,266 + 4,454 dc. 
lectric generators up to 200 + 7,2 
favourable balance after allowing for the higher prices now generators over 200 kW 61,601 + 29,880 
prevailing. 111,457 + 5,683 27,754 — 7,689 inc 
onvertors an trans lormers . 79,749 — 17,710 
Apart from wires and cable, there was a notable advance Siesta controling gear ee 7 test 
in exports of switchgear (+ £37,002); while shipments of 48,237 — 34,009 - tro 
generating plant were augmented (603 tons against 329 tons 11615 $1,920 + con 
in March, 1936, the respective values being £103,149 and Electric vacuum cleaners 15,248 — 5,638 15,768, — 6,691 Tro 
£56,069). There was also a 52 per cent. increase in the value Total ... __£1,488,651 + £184,601 £405,802 + [80,313 typ 
of electric cooking and heating apparatus sent abroad. sou 
Telegraph and telephone equipment (other than radio) main- Stat dri 
Not classified separately. + Not railway and tramway motors. 
tained a satisfactory improvement, although the quantity A 
sent to our best customer, South Africa, was only £17,473 sources of such imports, with comparative figures for March, out 
against £46,463 in March last year. Other destinations were 1936, in parentheses :— . free 
as follows :—Australia, £36,572 (£30,963); Argentina, £13,652 United States, £84,747 (£72,086); Germany, £74,039 am 
(£18,028); other British countries, £37,468 (£14,273); other (£61,418); Netherlands, £62,837 (£47,520); Belgium, £43,958 pro 
foreign countries, £42,768 (£26,350). (£14,357); Switzerland, £15,897 (£20,461); Austria, £6,657 wit 
On the adverse side, there were large decreases in exports (£5,495); France, £5,659 (£9,991); British countries, £7,570 t 
of starting and controlling gear for motors (— £34,009), con- (£13,352); other foreign countries, £28,786 (£15,511). equ 
vertors and transformers (— £17,710) and radio transmitters For the first quarter of this year the total value of electrical is ¢ 
(—#£18,315). In the case of the machinery the apparently exports was £4,121,282, representing an increase of £455,541 skil 
unfavourable position is due to special shipments to unspeci- (12 per cent.) over the equivalent period of last year, while pas: 
fied foreign markets last year. Probably the railway electrifi- imports rose by £181,845 (19 per cent.) to £1,124,253. Apart whi 
cation in Brazil was largely concerned in this. Actually, the from equipment which is directly electrical, many types of cuit 
gre: 
BRITISH ELECTRICAL EXPORTS DURING MARCH thre 
sph 
Ine. or dec. Ine. or dec. Inc. or dec. Other Ine. or dee. oe 
Destination. Goods and compared Electric compared Electric — electrical compared . 
apparatus, with qoncotons with motors, ith machinery, with slee 
Mar., 1937. Mar., 1936. | Mar., 1937. Mar., 1936. | Mar., 1937 Mar., 1936. | Mar.. 1937. Mar., 1936. 
Irish Free State £34,211 + £9,607 — sph 
Channel Islands 17,053 + 7,605 ing 
Salone of South Africa 209,875 + 55,935 £41,591 + £27,625 £30,117 — £8,498 £81,715 4+ £4,754 § 
British India 129,591 + 23,626 8,805 - 305 20,782 + 9,913 59,461 — $59 the 
British Malaya ate 30,789 + 9,167 5,100 6,455 \ 
Hong Kong 6,853 - 18,234 bd — bd — 
Australia 149,753 + 30,552 7,917 + 4,635 9,904 | 886 18,279 + 26,672 
New Zealand 83,715 + 30,325 * 8,190 + 4,713 30,580 + 10,180 
nada ee 17,375 + 9,874 7,512 + 267 5,797 740 1,732 2.048 
Other British Countries a 62,484 + 14,275 7,061 — $812 13,981 ' 307 21,134 2,033 
Netherlands 11,027 — 1,044 2,130 + 1,495 
Belgium 13,073 + 4,004 — * — * 
France 11,885 19,538 -- 2,197 160 the 
Rumania 2,238 6,161 — + and 
Egypt 189 — 3,740 — 636 
China 9,200 — 3,702 ° 4,533 + 1,914 
Argentina .. 37,892 + 1,122 2,214 + 38i ™ the 
Other Foreign Countries ... eee 89,700 + 11,325 30,263 + 21,670 22,6386 — 2,378 19,270 - 45,109 i tei 
Total £979,816 + £152,079 | £103,149 + £47,080 | £111,457 + £5,683 | £278,981 — £14,603 f E 
— & was 
* Not classified separately. = con 
Val 
total value of exports of machinery other than motors and machinery are associated with the industry, and it is of |) Sur 
generators last month, although less than in March, 1936, has interest to note that British exports of all types of machinery |—_ elec 
been exceeded in only one month since then. _ during the first three months of this year rose in value by | P 
It ‘is interesting t6 note that of the twenty-four export £767,79% to a total of £10,865,452._ Two countries were largely © _ 
items set out in the accompanying smaller table, seventeen are concerned in this, namely, the United States and China ~*~ 
increases. Shipments to the former were valued at £302,112 (against 6M 
Imports of electrical equipment advanced at a greater rate £194,192) and to the latter at £248,176 (£112,801). put 
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N outline of the contents of 
some of the large number 
of papers to be presented at 

the Congress of the International 
Association for Testing Materials, which is being held in 
London this week, appeared in our March 26th issue. 

Among exhibitors who are participating in the concurrent 
display of equipment Gambrell Bros. & Co., Ltd., show an 
outtit for measuring the power factor and permittivity of in- 
sulating oils and compounds, and also indicating their con- 
ductivity. Another instrument measures the power loss in 
solid material at up to 200 kV, an attachment providing for the 
estiination of ionisation. There is an instrument for measur- 
ing the conductivity of large-diameter copper conductors, down 
to ten microhms, beside standard components for electricity 
meter testing and a range of general instruments. 

Among the products of the Activation Crucible & Muffle Co. 
are furnace fittings with good electrical insulation at high tem- 
peratures. H. Tinsley & Co. are showing a radio-frequency 
dielectric test set and conductivity and Wheatstone bridges of 
various patterns. 

‘lhe British 'Thomson-Houston Co., Ltd., displays a machine 
for testing the vibratory fatigue properties of strip materials, 
both ferrous and non-ferrous. An a.c. electro-magnet induces 
the vibration, the test being in tune with the exciting a.c. 
The distance between fixed and movable (test piece) contacts 
determines the amplitude (and therefore the stress imposed). 
When the specimen cracks the vibrations fall out of tune with 
the 50-cycle a.c. and the machine is stopped. Griffin & Tat- 
lock, Ltd., have a thermostatically controlled oven for a.c. or 
dc. and a range of Sand’s analytical apparatus. 

Measuring devices of the Cambridge Instrument Co., Ltd., 
include dynamometers, potentiometers, a capacity meter for 
testing condensers, and a Pu meter that enables a glass elec- 
trode to be used for routine determinations of hydrogen-ion 
concentrations for solutions and pastes. One of Cooke, 
Troughton & Simms, Ltd., microscopes is a Vickers projection 
type that will permit a 50 lb. specimen to be examined. ‘Two 
sources of illumination are provided, namely, a clockwork 
driven are lamp and a “ Pointolite ’’ lamp. 

Adam Hilger, Ltd., show an industrial demountable X-ray 
outfit with camera equipment, continuously evacuated shock- 
free hot cathode tube and requisite transformer, all mounted on 
a mobile trolley. The Dekkor inspection enlarger provides for 
profiles to be examined by light from a 6-V lamp and surfaces 
with the aid of two 250-W lamps in adjustable lanterns. 

The Metropolitan-Vickers Electrical Co., Ltd., exhibits new 
equipment for making electrical tests on textile sleeving. Tt 
is constructed to withstand continuous routine testing by un- 
skilled labour. In tape form fabric material can be tested py 
passing it between contact rollers with an indicating device 
which operates when a conducting particle completes the cir- 
cuit between the contacts. Textile sleeving, owing to its 
greater thickness, has to be threaded over a steel sphere and 
through a hole in a plate of lesser diameter than that of the 
sphere. Electrical contact with the sphere is maintained by 
means of pin-wheels, penetrating through the interstices of the 
sleeving, the other end of the circuit being connected to the 
metal plate. As the sleeving passes through the plate the steel 
sphere presses against the edge of the hole so that any conduct- 
ing particles in the sleeving will complete the circuit and cause 
the warning device to operate. 

A considerably improved ‘‘ Universal ’’ crack detector has a 
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wide range. It detects minute 
cracks in magnetic articles by 
magnetising them while they are 
immersed in a bath of fluid con- 
taining finely divided iron in suspension. Provision is made 
for both axial and transverse magnetisation and also for a 
combination of the two. The axial magnetisation is produced 
by a d.c. electro-magnet, which also clamps the articles; the 
transverse field is produced by a heavy a.c. passed through the 
specimen or, for tubes, through a central conductor. 

Equipment for carrying out tensile tests on steel specimens 
at high temperatures has a furnace of the electrically heated 
tube type. Temperature control and adjustment is by means 
of a thermostat actuated by the relative expansion between the 
furnace tube and an external ‘‘ Invar ’’ member, and control 
within +1 deg. C. is readily obtained. A dilatometer for the 
determination of coefficients of thermal expansion consists of 
a small electric furnace, controlled by a rheostat, and changes 
in length of the specimen are communicated by means of silica 
rods to an extensometer outside the furnace. 

The Foster Instrument Co., Ltd., shows pyrometric appara- 
tus, including an automatic temperature controller and a multi- 
point strip recorder. Philips Industrial (Philips Lamps), Ltd., 
exhibits apparatus for X-ray crystal analysis, which is shock- 
proof and ray-proof and can also be employed for determining 
the internal stresses of welded joints, etc. Charles Hearson 
& Co., Ltd., offer a drying oven that is electrically heated and 
thermostatically controlled, incorporating a rotor fan system for 
keeping the heat distribution uniform. 

George Kent, Ltd., make instruments for measuring, and the 
automatic control of, PH concentrations, electrolytic con- 
ductivity, temperature and other conditions. They are of the 
potentiometric type and for certain applications are wired as a 
Among W. Edwards & Co.’s exhibits are 
a Finch type electron diffraction camera; also a new polaro- 
graph for the electro-chemical analysis of solutions, and hot 
extraction apparatus for the determination of the oxygen con- 
tent in steels, the associated 2,000 deg. C. vacuum furnace 
having carbon spiral heating elements. 

Sun-Vic Controls, Ltd., display hot wire vacuum switches 
for temperature control; adjustable thermostats and an energy 
regulator for use when the former are inconvenient; and glass- 
sealed fixed temperature thermostats. Salford Electrical In- 
struments, Ltd., make an electro-magnetic fatigue tester, an 
electric micrometer for the continuous measurement of the 
thickness of metal foil, a comparative colorimeter, a trans- 
parency comparator, a comparative glass meter, selenium 
photocells, iron dust core inductances, a portable electric 
tachometer and a range of measuring instruments. 

Hanovia, I.td., calls attention to various applications of 
ultra-violet ray lamps and fluorescence as means of testing and 
examination in the case of materials subject to ageing, poly- 
merisation and other photo-chemical changes. The Thermal 
Syndicate, Ltd., also offers a fluorescence examination cabinet 
incorporating a mercury burner. The temperature control 
devices of Short & Mason, Ltd., include an adjustable electric 
contact thermometer for control by means of actuating relays. 

The exhibits of the Department of Scientific and Industrial 
Research illustrate the work of various organisations, such as 
the National Physical Laboratory, the Chemical Research 
Laboratory (synthetic resins) and the Forest Products Research 
Laboratory (photoelectric electrometer for testing the rough- 
ness of wood surfaces). 


Parliamentary News (BY OUR SPECIAL REPORTER) 


North Devon Electricity Bill 

On April 14th, in the House of Lords, Lord Eltisley moved 
the second reading of the North Devon Water Bill and the 
North Devon Electric Power Bill. He said that the two Bills 
sought to make provision for comprehensive and almost inter- 
dependent schemes. The aim was to use the high altitude 
and heavy rainfall of the Taav Marsh area so as to provide 
primarily a water supply for certain parts of North Devon, 
and, incidentally, an additional source of cheap electricity for 
the companies who were already authorised to distribute elec- 
tricity in the area. 

Electricity was already extensively used in the district and 
Was available in most of the villages. There were two large 
companies which distributed electricity in that area, the Exe 
Valley Electricity Co., Ltd., and the West Devon Electricity 
Supply Co., Ltd., but it was estimated that the demand for 
electricity would rapidly increase. ; 

Provisional arrangements had already been made by which 
those companies which were charged with the distribution of 
electricity would be given bulk supplies. It was believed that 


by 1939-1940 the bulk supply would amount to something like 
6,000,000 kWh from the hydro-electric plant which would be 
put up for the purpose. On the amenity question, the trans- 


formation of a marshy basin into a glorious sheet of water 
= calculated to add to the scenic beauty of this moorland 
district. 

Lord Rockly, moving the rejection of the Bill, asked if 
their lordships were going to destroy an area which had been 
specially well known for centuries as being unusually beauti- 
ful. He protested against the tendency to distort natural 
beauty for speculative purposes. 

Lord Iddesleigh, who also opposed the Bill, gave the names 
of several societies which objected to it, and said that there 
was no case for the further industrialisation of North Devon. 

Both Bills were rejected by the House. 


Use of Electro-filters 

On April 19th Mr. Parker asked the Home Secretary whether 
any research had been done in this country on the use of 
electro-filters as a protection against poisonous smokes. 

Mr. Geoffrey Lloyd, who replied, said that the possibility of 
employing electro-filters as a protection against poisonous 
smokes had been carefully considered. This method, however, 
involved serious practical complications and satisfactory pro- 
——. could be provided by much simpler and cheaper 
met. Ss. 
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Business and Industrial Notes 


The Week’s News. Showrooms and Exhibitions. New Installations. Overseas Trade. 
Publicity Material. Trade Announcements. Prices of Materials. 
Liquidations and Bankruptcies. 


Employment in March 

Employment during March in the engineering industry 
showed little general change and continued good on the whole. 
In electrical engineering it remained very good. The Minis- 
try of Labour Gazette states that the total out of work in the 
engineering industry was 60,326, or 5.7 per cent., a decrease 
of 0.1 per cent., as compared with February, and 3.3 per cent. 
as compared with the corresponding month last year. In the 


The coachworks of E. D. Abbotts, Ltd., Farnham, illuminated by means of 
Philips “‘ Philora’? mercury lamps and industrial reflectors 


electrical engineering section the number of unemployed was 
3,491 or 3.4 per cent. (against 3.6 per cent. in February and 
5.3 per cent. in March, 1936). ‘The unemployed in the electri- 
cal wiring and contracting industry numbered 3,896, the per- 
centage falling from 10.6 to 10.2 (13.6 per cent. in March, 
1936). In the electric cable, apparatus, lamps, &c., group 
the unemployed decreased from 9,678 to 8,983, the percentage 
decreasing from 6.4 to 5.9 (9.4 per cent. in March, 1936). 


Works Visit 

On April 15th the Duke of Kent visited Henley’s Works at 
North Woolwich to open a !arge new building just completed 
there, and during his visit the Duke inspected some of the 
processes of cable manufacture. The new building has been 
erected to co-ordinate the general manufacture of cables so far 
as the rubber covering and tough rubber sheathing side is con- 
cerned, and to deal with the continually increasing demand 
for Henley v.i.r. cables. It is a reinforced concrete structure 
of five floors, having a total floor area of 71,250 sq. ft. It has 
a flat roof on which empty cable drums are stored, and the 
total height, including a water tower erected over one of the 
lift shafts, is 106 ft. The Duke was accompanied round the 
works by Sir Montague Hughman (chairman of directors), Mr. 
W. F. Bishop (director and general manager), Sir Maurice 
Simpson, Mr. W. McClelland and Mr. J. Lamont (directors), 
Dr. P. Dunsheath (chief engineer), Mr. A. H. M. Jacob 


(secretary), Mr. F. Anderson (general sales manager), Mr. E. 
Lefeaux (works manager), Mr. A. W. McArthur (assistant 
works manager), Mr. F. Jennings (works engineer), and 
Messrs. Winter and Proctor, of the Home Office. 


Coachworks Lighting Installation 

A “ Philora’’ mercury lighting scheme has been installed 
in the workshops of E. D. Abbotts, Ltd., coachbuilders, 
Farnham, Surrey. ‘The installation, which 
comprises four 150-W, nineteen 250-W, and 
nineteen 400-\WW lamps in Philips industrial 
reflectors, was installed by B. G. Suthers, Ltd., 
Guildtord. The mounting height of the fittings 
is between 13 ft. and 15 ft., and the general 
result, which can be seen from the accom- 
panying illustration, is exceptional visibility 
and even distribution of light. 


The Smethwick Electrical Exhibition 

An exhibition and demonstration of electrical 
appliances was held from Tuesday to Saturday 
last week at the Smethwick Baths, Bearwood, 
under the auspices of the Shropshire, Wor- 
vestershire and Staffordshire Electric Power 
Co. The exhibition, which was opened by the 
Mayor of Smethwick, included a comprehensive 
display of domestic electrical appliances, and 
among the exhibitors were Burco, Ltd.; the 
British Thomson-Houston Co., Ltd.; Berkeley 
& Young; Berry’s Electric, Ltd.; Bulpitt & 
Sons, Ltd.; English Electric Co., Ltd.; Hot- 
print Electric Appliance Co., Ltd.; Philips 
Simplex Electric Co.; Metropolitan- 
Vickers Electrical Co., Ltd.; Electricars; and 
the Singer Sewing Machine Co. During the 
run of the exhibition cooking and washing 
demonstrations were given, and the E.D.A. 
talking films were shown. A _ programme 
issued to visitors pointed out the many advantages of elec- 
tricity in the home, and also gave details of the company’s 
service and charges.’ 


The Erith Cooker Scheme 

As we have already reported, the Erith U.D.C. Electricity 
Department (electrical engineer Mr. A. E. Logan) has intro- 
duced a new electric cooker scheme, whereby consumers may 
have a cooker age and installed, free of charge, paying 
only 1d. per kWh for electricity consumed. ‘The scheme 
received a splendid send-off on Tuesday, Wednesday and 
Thursday this week, when afternoon and evening demonstra- 
tions of electric cooking were given in the Exhibition Hall 
(the old tramway depdét) by Miss A. Powell, of the General 
Electric Co., Ltd. The demonstrations were preceded by a 
musical and humorous entertainment featuring ‘‘ Electro- 
magic of 1987,’ supported by Jack Upson and his band. This 
amusing show effectively contrasted the old-fashioned method 
of cooking with the clean, healthy and more economical elec- 
trical method, and cleverly led up to the cooking demonstra- 
tions which followed. Invitations were sent out to 10,(00) 
houses in the district, and on the first day, so great was the 
demand for admission that large numbers had to be turned 
away. We were informed that nearly 200 people ‘‘ signed on” 
for electric cooking on the first day, which augurs well for 
the success of the scheme. At each performance free gifts 
consisting of electric irons and fires were distributed. ‘he 


The Duke of Kent at Henley’s North Woolwich Works : ' 
Left to right: Mr. J. Lamont, Mr. W. McClelland, Sir Maurice Simpson, Mr. F. Anderson, Mr. W. F. Bishop, Mr. F. Sonning. 


Sir Montague Hughman, Mr. Winter, the Duke of Kent, Mr. 


Proctor, Mr. E. Lefeaux, Mr. A. W. McArthur and Dr. 


Dunsheath. 
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new cooker scheme includes the provision of a 3-pint kettle. 
The approximate cost of cooking under the new tariff of 1d. 
per k\Vh works out at 1s. 2d. per week for a family of two 
and 2s. 4d. per week for a family of four. 


Radio Retailers’ Registration Scheme 

he National Association of Radio Retailers, Ltd., has added 
to its articles of association a clause which confers on members 
the right to use the designation ‘‘ Registered Radio Retailer.” 
Definite qualifications are required for admission as a regis- 
tered radio retailer; details can be obtained from the Director 
and Secretary, Africa House, Kingsway, London, W.C.2. 

Social Events 

The annual dinner and dance of the §.L. Social Club (Sloan 
Electrical Co.) was held last Saturday at the First Avenue 
Restaurant, High Holborn, W.C.1. Following the loyal toast 
by the chairman, Mr. L. G. Sloan, that of “‘ Our 
President’? was proposed by Mr. F. C. Guild- 
ford, who pointed out that the loyalty of the 
staff depended upon the man at the head. Mr. 
L. G. Sloan, in responding, referred with regret 
to the loss they had sustained during the year 
of Mr. John McLennan (director). Mr. H. 
Baird, in proposing the toast of ‘‘The S.L. 
Social Club,’’ said that the branches were 
always there to back up the head office. Mr. 
W. J. Bensley, who responded, said that the 
club had been in existence for twelve years. 
Mr. H. D. Denman, in a witty speech, pro- 
posed the toast of ‘‘Our Friends,” to which 
Mr. A. E. Mills responded. After dinner there 
was dancing. A 

King George's Hall, Caroline Street, W.C., 
was crowded by members of the staff of 
Callender’s Cable Co. and their friends on 
Thursday last week when the Callender 
Athletic and Social Club (London Section) 
‘presented ‘‘ Ambrose Applejohn’s Adventure ”’ 
(Walter Hackett). Philip Hartshorn as 
“Ambrose,’’ Rosalie Hill as ‘‘ Anna Valeska,”’ 
Rery! Mallet as ‘‘Poppy Faire,’’ and J. 
Temple-Hazell as ‘‘Ivan Borolsky,” played 
their parts well, as indeed did all the mem- 
bers of the cast. Mr. Howard Foulds, founder 
of the Section, in very happy and fatherly 
fashion, paid compliments to Eleanor Goole, 
the producer, to Mr. Arman, the stage 
manager, to Mr. L. G. Baber, the box 
office manager, and to Mr. E. A. Bridge, who filled the office 
of business manager with his usual ability. Mr. Foulds passed 
on a message of good wishes from ‘‘the Chief,’ Sir Tom 
Callender, for the success of the event, and carried back a 
hope for his continued good health from the assembled 
company. 

The Lewcos Dramatic Society (London Electric Wire Co. 
and Smiths, Ltd.), is presenting ‘‘Dusty Ermine” at the 
Guildhall School of Music and Drama, Embankment, E.C.4, 
on Tuesday, April 27th, at 8 p.m. 

The Ericsson Dramatic Society is producing ‘The Ghost 
Train’ on May 5th and 6th at Station Road Schools, Beeston, 
Nottingham. The members of this society, including the 
a. are drawn from the employés of Ericsson Telephones, 
td., Beeston. The Society, which is a section of the Ericsson 
Athletic Club, was formed at the end of 1933, and this is 
its seventh production. 

A spirit of good fellowship pervaded the eighth annual smok- 
ing concert of the Association of ‘‘ Ex-Siemens’’ men which 


Bas held on Saturday last at Gatti’s Restaurant, London, with 
t. J. Snow Huddleston, M.I.E.E. president, in the chair. 
uring the evening Mr. Huddleston inaugurated a scheme to 
sist those members who needed help from time to time, and 
nis scheme received financial support from the members 
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A Coronation window display at the showroom of the Edison Swan 
Electric Co., Ltd., Charing Cross Road, W.C.2. 
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present. ‘To emphasise his interest in the Association he | 
stated that whatever amount was collected by the secretary 
from absent members he would add a similar amount. 


The ‘‘ Nesco’’ Year Book 

We have received from the North-Eastern Electric Supply 
Co., Ltd., a copy of the ‘‘ Nesco Year Book for 1937.’’ As in 
previous years, this contains illustrated articles describing the 
growth of the company’s electrical system, the various in- 
dustries in its area to which it gives an electricity supply, and 
its activities in the domestic sphere. The articles are preceded 
by a copy of the balance-sheet and a verbatim report of the 
recent annual meeting. 


E.D.A,. Visit to Ham’s Hall 
By the courtesy of the Birmingham Electric Supply Depart- 


A party of the Australian Contingent at the Osram Lamp Works, Wembley 


ment the Birmingham E.D.A. circle visited the Ham’s Hall 
power station on April 14th. The visit was preceded by a 
luncheon at Coleshill, over sixty members and guests par- 
ticipating. Mr. J. W. Mayall, chairman of the Circle, pro- 
posed the Loyal Toast, which was followed by that of ‘* The 
Guests.”’ Alderman A. E. Ager, of the Birmingham Electri- 
city Committee, Mr. Lawton, assistant engineer, and Alder- 
man G. E. Bevan, of the Warwickshire County Council, also 
spoke. The members of the Circle were conducted over the 
power station, and at the end of the tour tea was provided 
at the canteen. 


Price Increase 
Dorman & Smith, Ltd., have increased the prices shown in 
their current catalogue by 15 per cent. 


Concessions for Territorials 

Falk, Stadelmann & Co., Ltd., have decided to grant a fort- 
night’s leave to employés who join the Territorial Army, to be 
spent in camp, in addition to 
their normal holiday period. 
Shouid the Army pay earned not 
reach the amount which em- 
ployés normally draw from the 
company, the directors will 
supplement it to avoid employés 
suffering monetary loss. 


A Metal Foundry’s Jubilee 

This year will be celebrated 
the silver jubilee of Fry’s Metal 
Foundries, Ltd., whose present 
factory, Tandem Works, Merton 
Abbey, London, S.W.19, extend- 
ing over five acres, is claimed to 
be the largest in Europe pro- 
ducing both tin-base and _ lead- 
base alloys. Founded in 1912 by 
Mr. John Fry, son of Mr. 
Thomas Fry, who was associated 
with the production of lead-base 
alloys as far back as 1850, the 
company has a history of con- 
tinuous development and now 
possesses branch foundries in 
Manchester, Glasgow, Bristol and 
Dublin, as well as in Calcutta. 
Unlike many similar concerns. 
Fry's undertake the whole of the processes from the smelting of 
the ores, through the numerous refining operations, to the final 
alloying. Precautions are taken at every stage to ensure that 
the products are up to standard, samples of every batch 
being analysed in well-equipped laboratoriets, where a large 
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amount of research work is undertaken. Many of the articles 
produced, such as white bearing metals, aluminium, bronze, 
phosphor-bronze, &c., are much in demand in the electrical in- 
dustry, as is also one of the company’s principal specialties, 
solder, of which no fewer than 120 variations in composition 
and section are available. Diecasting of components of such 
electrical apparatus as vacuum cleaners, hair dryers, domestic 
laundry equipment, &c., forms a large portion of the work 
of the associated company, Fry’s Diecastings, Ltd., every 
casting being in one piece from the original die. The dies 
themselves are made by the most up-to-date machinery, a 
recent addition to which is a “S.I.P.”’ jigborer, which is 
kept in a special room maintained at a constant temperature 
of 60 deg. F. Electro-plating is carried out on the premises. 


Trade Announcements 

Warrington Electric Cables, Ltd., has removed its South 
district office to 210a, High Street, Croydon. 

Ww. T. Driver, 10, Store Street, W.C. 1, inform us that their 
“Empire” trouser presses are now entirely British made. 

Michael Black, Ltd., radio, electrical and cycle factors, of 
Glasgow, are removing their Edinburgh branch towards ‘the 
end of May to 8, Rose Street, Edinburgh. 


Norwich Riflemen 

Before the war the Norwich works of Laurence, Scott & 
Electromotors, Ltd., fielded a very successful team of rifle- 
men, but in 1914 the activities of the club ceased. It was 
decided last year to reform the club, which now consists of 
forty members. The new club entered a team for the “B” 
division of the Norfolk League and the Norfolk Shield, and 
won both competitions. In the league they have an unbeaten 
record, winning all games and taking full points. In the 
case of the shield they have recorded a score of 2,906 out 
of a possible 3,000. 


For Sale 
Birmingham Electric Supply Department has for sale second- 
hand plant, including alternators, boilers, cooling towers, &c. 
Liverpool Electric Supply Department ‘has for disposal scrap 
lead, &c. 
(See our classified advertisements.) 


A general view of the furnaces exhibited by Wild-Barfield 
Electric Furnaces, Ltd., at Carliol House, Newcastle-upon- 
Tyne, reference to which was made in our last issue 


I.F.S. Duty on Meters and Cookers 

Single-phuse meters and electric cookers are included in the 
articles on which new import duties are imposed in this 
year’s Irish Free State Budget. The relevant provisions state 
that a duty of 50 per cent. ad valorem or 10s. minimum per 
meter will now apply to single-phase meters (for recording 
in watt-hours the consumption of electricity) which take not 
more than 100 A and are completely or substantially assembled. 
Articles suitable for component parts of such meters will be 
subject to a duty of 50 per cent. ad valorem. A 25 per cent. 
ad valorem duty has been imposed on “cooking apparatus 
for household use which is heated solely by electricity and 
consists of or is designed and constructed to incorporate an 
oven and not less than one or more than four hot plates.”’ 
The Imperial preference rate of 334 per cent. on dry batteries 
has been abolished, and the full duty of 50 per cent. now 
applies. 

Load Development at Chichester 

Domestic consumers throughout the Chichester Corpora- 
tion’s electricity supply area will in future pay only a 4d. per 
kWh under the two-part tariff. The introduction of this 
reduced charge has provided an appropriate occasion for the 
Electricity Department, in conjunction with local contractors, 


to hold its first exhibition, and on Tuesday the Mayoress, 


Mrs. W. H. G. Napper, officially opened at the Assembly 
Rooms a comprehensive display of up-to-date electrical equip- 
ment which will be on view for the rest of the week. An 
idea of the rapid growth of the Chichester undertaking was 
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given by Mr. R. V. Weare, the city electrical engineer, at , 
luncheon which preceded the inaugural ceremony. The 
Chichester area, he said, comprised 72 sq. miles, only 4 pe 
cent. of which was urban. Of the rural area, under 16 89, 
miles was not yet supplied and schemes in hand would sooy 
reduce this by 6 or 7 sq. miles; he hoped that other pro. 
jected plans would quickly dispose of the remainder. Satis. 


tics relating to 1935-36 and 1936-37 showed that in Chichester 
alone sales of electricity had increased by 24 and 25 per cent, 
respectively, the load factor from 27.4 to 31.3 per cent., anj 
the consumption per head of population from 222 to 285 kWh, 
The enterprise of Chichester was commented on by Mr. H. 
Grimmett, rural area development officer of the Electricity 
Comnnission, who said that while most undertakings required 
a 20 per cent. return—some even 20 per cent. rising to 30 per 
cent.—before carrying out extensions, Chichester would ex. 
tend when it could see only a 10 per cent. return. This 
country was by no means backward in rural electrification 
compared with France; electricity consumption per head of 
population was at least. ten times, sometimes twenty times 
greater. Every village in England with a population of 50) 
and over was supplied with electricity and the problem wa 
now to carry out the unremunerative extensions to the groups 
of 10 to 15 houses. With the new reduction in charges 1p 
Chichester the annual increase in sales would probably be not 
20 but 40 per cent. In reply to a toast (proposed by Coun. 
cillor T. J. Eastland) of the neighbouring undertakings o 
Portsmouth, Brighton, Bognor Regis and Winchester, Coun. 
cillor W. J. Lewis, chairman of the Portsmouth Electricity 
Committee, said that when the bulk supply was first taken 
from Portsmouth thirteen or fourteen years ago there wa 
some doubt as to whether a million kWh would be required: 
last year about 20 million kWh was taken. In introducing 
a standard charge throughout its area Chichester had antic. 
pated even the McGowan Report. Mr. W. Clinch, chief engi. 
neer of the Brighton Electricity Department, declared thi 
the public was now becoming “ acclimatised ’’ to the assistance 
electricity offered. Councillor C. D. Herniman, chairman o! 
the Chichester Electricity Committee, who presided, said he 
hoped the exhibition would become an annual one. Other 
speakers were Mr. H. A. Harding (Bognor Regis electrical 
engineer), Mr. A. Harris, and Col. C. Waley Cohen. 


Prices of Materials 
The following prices are only general, and they may vary 
according to quantities and other circumstances :— 


CHEMICALS, ETC. Price. Fortnight's 
April 21st. Inc. or Dec. 
@ Acid Oxalic ... .. per cwt. 50s. _ 
a Ammoniac, Sal ton £36 
@ Ammonia, Muriate (large crystal) . £18 10s ad 
@ Borax .. £17 
4 Copper, Sulphate £15 10s. 
Potash, Chlorate .. per Ib. to 
» Perchlorate . 6d. 
Shellac.. ... per cwt. £4 18. 
a Sulphur, ‘Commercial .. per ton 
@ Soda Chlorate ins ... per Ib. 3}d. to 39d 
@_,, Crystals... ... Per ton £5 to £5 
a Sodium Bichromate, casks ... .. per Ib. 4d. nett. —- 
METALS, ETC. 
Aluminium, ... per ton £100 to £105 
” per lb. 1/1 to1/9 
Shest and Foil.. 1/3 to 2/9 
> Babbitts Metal and Anti-friction” Metals_— 
Gradel ... ton net £244 £17 dec. 
Grade II .. £170 £13 dee. 
Grade £92 £8 dec. 
Brass (rolled metal 2” to 12” basis). per Ib. 3d. dec. 
¢ ,, Tubes (solid drawn) . 1/0} to 1/03 1d. dec. 
c ,, Wire, basis... 10d. id. dec. 
CopperTubes (solid drawn) .. 1/23 1d. dec. 
(Electrolytic) Bars £67 £5 10s. dee 
Wire Rods ...__,, £72 £5 10s. dec 
d H.C. Wire... per Ib. 104d. $d. dec. 
Ebonite Rod dia. &up ... 1/10 to 2/9 
f » Sheet 4” thick & up i “ 1/7 to 1/10 - 
n German Silver Wire, Nos. 1 to 12... = 2/6 _ 
h Gutta-percha, fine .. nom. 
h India-rubber, Para- fine Is. 
: Iron, Pig (Clev eland, No. 3) +.» per ton £4 5s. Od. 17s. 6d. int 
Wire galv. No. 1, P.O. £20 
Lead, English Pig... £25 £6 dec. 
g Mercury ... per bot. £14 7s. 6d. — 
Mica (in original cases) small per Ib. 10d. to 2/- 
C » medi 6/— to 12/6 
e larg 13/- to 17/6 up 
drawn bars & rods 1/4 3d. dec. 
rolled strip & sheet 1/2 4d. dec. 
Per 02. £11 15s. 
d Silicium Bronze Wire .. per Ib. 10gd. §d. dec. 
g Spelter... .. per ton £22 7s. 6d. £7 15s. dee. 
Steel, Magnet, in bars” per lb 7td. 
g Tin, Block (English) .. per ton £249 10s. £33 10s. det 
n ,, Wire, Nos. 1 to 16 per Ib 4/6 - 


Quotations supplied by :— 
g Henry Gardner & Co., Ltd. 
i Edward Till & Co. 
# Bolling & Lowe. 
n P. Ormiston & Sons. 


a G. Boor & Co. 

6 The British Aluminium Co., Ltd. 
¢ Thos. Bolton & Sons, Ltd. 

Frederick Smith Co. 


e F. Wiggins & So o Johnson Matthev & Co. 
_ India Rubber, Giftta Percha and p C. Clifford & Sons, Ltd. 
Telegraph Works Co., Ltd.  W. F. Dennis & Co. z 


The above table is published here fortnightly. In alternat? 
issues, in which it does not appear, the latest prices of coppe! 
silicium bronze wire, lead, rubber, tin and spelter, up to the 
time of going to press, are given in our ‘‘ Business Notes.” |~ 
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New Catalogues and Lists 

British National Electrics, Ltd., Newarthill, Motherwell.— 
Leaflets dealing with inset and wall fires, irons and toasters. 

H. Terry & Sons, Ltd., Redditch.—An 84-page art illustrated 
catalogue of springs. 

Witd-Barfield Electric Furnaces, Ltd., Elecfurn Works, North 
Road, Holloway, London, N.7.—A catalogue of electric furnaces 
for tool hardening. 

Kryn & Lahy (1928), Ltd., Coburn Works, Letchworth.— 
Details of ‘“‘Campbell” cold-starting airless injection oil 
engines, 

British Insulated Cables, Ltd., Prescot.—Cadmium copper 
and cable sealing and coupling boxes are dealt with in new 
leaflets. 

Julius Sax & Co., Ltd., 27, Lower Mall, Hammersmith, 
London, W.6.—A leaflet illustrating bells, &c., and the 
“Contact ’’ male conduit bush. 

Drake & Gorham Wholesale, Ltd., 77, Long Acre, London, 
W.C.2.—Vacuum cleaners and wash-boilers are dealt with in 
two new booklets. 


Bankruptcy Proceedings 

J. H. S. Page, 19, Hurstfield Road, West Molesey, Surrey, 
radio and electrical engineer, &c., lately carrying on business 
at 374, Hurst Road, West Molesey, and 192, Walton Road, East 
Molesey.—The public examination herein was held recently at 
the Guildhall, Kingston, Surrey, when it was reported that 
there were gross liabilities of £1,329, of which £801 was expected 
to rank for dividend, and there was a deficiency of £594. Debtor 
said that in 1936 he entered into a verbal agreement to purchase 
a wireless and electrical business at 192, Walton Road, East 
Molesey, for £150. The Assistant Official Receiver said he had 
been informed by the vendor that debtor agreed to pay £100 
on ingoing and the balance in three months. Debtor said that 
he expected to be able to pay the money, but a property deal 
was not completed, and that was the cause of his present posi- 
tion. He added that the business was mainly concerned with 
selling wireless sets on hire-purchase terms. He had expected 
to put more capital into the business, and in view of that 
ordered new goods to the extent of £400, but those goods had 
been distrained on in respect of non-payment of accounts. The 
examination was adjourned. 

A. H. Lipman (trading as H. Lipman & Co.), electrical and 
general factor, 49, Jubilee Street, E.—This debtor, who failed in 
July, 1936, applied on April 16th at the London Bankruptcy 
Court for an order of discharge. The Official Receiver reported 
that the debts amounted to £1,493 and the assets had realised 
£19. Two previous composition arrangements had been made. 
The debtor’s discharge was suspended for two years and six 
months, 

H. V. Curtis, 20, Trent Road, Brixton, London, S.W.2, lately 
117, High Street, Dovercourt, Essex, wireless and_ electrical 
engineer.—This debtor applied at the Town Hall, Colchester, 
on April 14th for his discharge. The receiving order was 
made in 1935. The application was adjourned to the next 
Court. 

H. K. Hawkins, electrical engineer, lately residing at 48, 
Beaufort Road, Edgbaston, Birmingham,—Receiving order 
made April 13th on a creditor’s petition. First meeting April 
27th and public examination June 10th, both at Bankruptcy 
Buildings, Carey Street, W.C.2. 

A. Lewsey (West Ewell Electrical Supplies), electrical engi- 
neer, 2, The Parade, Chessington Road, West Ewell, 
Surrey.—Receiving order made April 12th on debtor’s own 
petition. 

F. H. Villiers (Vacuum Cleaner & Electrical Appliance Co.), 
electrical engineer, 72, Park Hill, Clapham, S.W.4.—First and 
final dividend of 1gd. in the £, payable April 21st at 29, Russell 
Square, W.C.1. 

A. J. Phillips, wireless -and domestic appliance dealer, 68, 
Marine Parade, Brighton.—Public examination June 18th, at 
the Court House, Church Street, Brighton. d 

J. Vigon (Modern Electrical Installations), electrical and 
radio engineer, 355, Commercial Road, E.1.—Trustee, Mr. C. B 
Park, Bankruptcy Buildings, Carey Street, W.C., released 
April 6th. 

L. E. Corfield, electrical contractor, 83, High Street, Hadley. 
—First and final dividend of 2s. 64d. in the £, payable April 
2lst at 22, Swan Hill, Shrewsbury. 


Company Liquidations 

Lystan Products, Ltd., wireless and electrical dealers, Lytham. 
—At the statutory meeting of creditors of the above the state- 
ment of affairs showed ranking liabilities of £595, and in addi- 
tion there was a fully secured creditor for £27. After allowing 
£3 for preferential claims and £132 due on debentures, the net 
assets were £260, leaving a deficiency as regards the creditors 
ot £335. The present position of the company was attributed to 
shortage of capital and delay in delivery of goods which caused 
loss of markets. With regard to the disputed claims shown 
in the list of creditors, it was mentioned that the claim of one 
firm had been agreed shortly before the meeting at about £50, 
while the claim of the second supplier was disputed to the ex- 
tent of approximately £100. It was resolved that Mr. F. 
Dearden, of Titus, Thorpe & Ainsworth, should be appointed 
liquidator of the company, and that Mr. Palmer, representing 
Auto Marine Engineers, Ltd., and Mr. Williams, representing 
Ensign Lamps, Ltd., should form a committee of inspection. 

Cramill Electric Co., Ltd., 70, Manchester Road, Chorlton- 
cum-Hardy, Manchester.—The statutory meeting of creditors 
was held recently at the company’s premises, when it was 
reported that the shareholders had previously met and passed 
a resolution for voluntary liquidation, nominating Mr. J. R. 
Atkins, accountant, 14, St. Ann’s Square, Manchester, to act 
as liquidator. The statement of affairs disclosed liabilities of 


£497, of which £383 was due to the trade, and the balance of 
£114 to the bank. The assets totalled £73, leaving a defici- 
ency, so far as the creditors were concerned, of £424. The 
company had an issued capital of £260, and as regarded the 
shareholders there was a deficiency of £684. It was resolved 
that the voluntary liquidation of the company should be con- 
firmed with Mr. Atkins as liquidator, with a committee. 
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Belgium.—POWER Supply CO-ORDINATION SCHEME.—A definite 
move towards the unification of electric power supply through- 
out the country has just been taken by the formation in 
Brussels of a new concern with a nominal capital of 24 million 
francs and the title of the Société pour la Co-ordination de la 
Production et du Transport de l’Enegie Electrique (C.P.T.E.), 
the shares of which have been taken up by eighteen of the 
principal electricity supply undertakings. 

Bingley.—Loan.—Mr. O. G. Cook, the chief electrical en- 
gineer and manager, informs us that sanction has been 
received by the Urban District Council to a loan of £15,000 
for new mains and services. F 

Ittuminations.—lt has been decided to leave the whole 
question of Coronation illuminations and the decoration of the 
town generally to Mr. Cook. 


Brighton.—PowerR Points ror Counci, Houses.—There are 
264 houses on the Whitehawk estate in which no power points 
have been installed. Authority has now been given for the 
installation of one point in each if and when applications are 
received from the tenants. 

EQUIPMENT AT THE MENTAL Hospitat.—A steam turbine is to 
be provided at the Mental Hospital at an estimated cost of 
£1,600, and the substitution (costing £450) of individual motors 
for the existing single-motor shafts, belts and pulleys driving 
the laundry machine is to be carried out. An a.c. supply is 
to be afforded for the medical purposes of the institution by 
means of converting plant. 


Carlisle.—CaBLE-LAYING.—The City Council is to spend a 
further £2,315 on cable-laying. 


Dartford.—Merrer TestinG.—The Electricity Committee is to 
provide premises at the power station for a meter-testing 
department. The cost is estimated at £5,000. 

Matns Extensions.—Application is being made by the Town 
Council for consent to borrow £15,000 for unspecified mains 
extensions to be undertaken by the Council within the next 
two years. 


Denmark.—Domestic EvectricaL DeveLopMeNt.—Extended 
use of electrical household appliances last year led to a con- 
siderable increase in private power consumption in the districts 
served by the large Danish power company N.E.S.A., of North 
Sealand, namely, from 59 million kWh in 1935 to 68 million 
kWh last year. 

CHANGING To A.c.—Several municipalities in Scandinavia are 
changing their systems from d.c. to a.c. A recent example 
is the Swedish town of Varberg where, at a cost of nearly 
1 million kroner, the existing mains network is being reorgan- 
ised with a view to a.c. distribution. 


Douglas (I. of M.)—CHANGE-OVER.—The supply in the 
Garden City and Ballanard Road areas is to be changed from 
d.c. to a.c. at a cost of £1,800. 


Eastry.—ELecTRic HEATING For CounciL OrFices.—No objec- 
tion is being raised by the Ministry of Health to the installation 
of electrical heating apparatus in the proposed new Council 
offices at Sandwich. 


Eccles.—Loans.—Sanction is being sought by the Electricity 
Committee to borrow £20,000 for mains and services, £970 for 
sub-station buildings and £3,812 for sub-station equipment. 

CHANGE-OVER.—The Electricity Committee is to change-over 
the supply in the Gilda Brook Road area at a cost of £2,702. 


Fleetwood.—CHEAPER totalling 
£4,000 a year are to be made to electricity consumers. Fixed 
charges based on rateable value will be reduced by 2} per 
cent., the price of electricity remaining unchanged at 4d. per 
kWh. Business and industrial premises will receive an average 
reduction of 5 per cent. on the total charge. Tenants of 
municipal houses who pay a flat rate will receive concessions 
of approximately 2d. per week. 


France.—DeMAND For Forty-Hour Wrek.—A recent strike 
by the local electricians’ union of Lyons without the approval 
of the national organisation led to some disorganisation of 
business. The strikers called for the immediate application 
of the forty-hour week, a demand which, the electricity com- 

any pointed out, could only be granted when the principle 

ad been approved by the Council of Ministers. The only 
electricity in Lyons during the strike was that of the tramway 
company, which obtains its supply from Grenoble, and that 
which strikers allowed to be supplied to the postal and tele- 
graphic services. Hospitals, as well as factories, were unable 
to obtain supplies. The strike was called off after a meeting 
with the military governor and a communication from the 
federal union pointing out that legislation is now being pre- 
pared, and any precipitate action by local unions can only 
cause difficulty to the Government without any real advantage. 

New Inpex For Tarirr CatcutaTion.—The Government has 
introduced a new index for the calculation of electricity tariffs. 
According to the old system, the basic rate was to be cor- 
rected quarterly by an index figure representing the increase 
or decrease in the price of coal and of salaries. It was felt 
that this system did not take into consideration all of the 
elements which make up the real cost of production, and cost 
of living, based on retail prices, is now taken into account. 
It is expected that the modification will mean an increase of 


| 
required 
to 30 per 
vould eX- 
£17 dee. 
£13 dec. 
£8 dec. 
3d. dec. 
1d. dec. 
4d. dec. 
1d. dec. 
£8 dec. 
5 10s. dec 
5 10s. dec. 
4d. dec. 
7s. 6d. int 
£6 dec. 
3d. dec. 
4d. dec. 
§d. dec. 
§d. dec. 
7 15s, dec 
33 10s. det 
E 


634 


about 9 centimes per kWh for low-voltage and 2 centimes per 
kWh for high-voltage supplies. 

Grantham.—CuHANGE-oVER.—The supply in about twelve miles 
of streets is being changed from d.c. to a.c. 


Irish Free State.—SHANNON PLANT IMPROVEMENTS.—A new 
35-ton turbine wheel will be fitted during the next few weeks 
to one of the four turbines in the Electricity Supply Board’s 
power station at Ardnacrusha. ‘This is the first major replace- 
ment of plant of the Shannon hydro-electric scheme since its 
completion eight years ago. Other improvements planned in 
the power house include the installation of an improved cooling 
system for the turbines. As the present system has no pro- 
vision for freeing the incoming air from dust particles, an 
air-washing plant is now being incorporated. The many new 
factories erected in the Free State have been responsible for 
an alteration of the peak consumption period at Ardnacrusha. 
Formerly this was during the evening, but now maximum 
consumption is in the morning. Four turbines are now in 
use at Ardnacrusha, and although the scheme provides for 
the ultimate installation of six machines no decision has yet 
been made as regards adding to the existing four. Nor is 
it probable that any more turbines will be installed, as the 
establishment of the proposed hydro-electric power house on 
the River Liffey at Poulaphouca, together with the existing 
auxiliary station at the Pigeon House, Dublin, should provide 
sufficient reserve capacity. 

Boarp’s IncrEasinGc Ourpur.—A progressive increase in the 
monthly output of the generating stations operated by the 
Electricity Supply Board is recorded in the latest issue of 
the Jrish Trade Journal. The survey covers the years 
1934-5-6 and the first two months of the present year. During 
1934 the average monthly output was 16.69 million kWh; in 
1935 the average rose to 19.06 million kWh, and for 1936 it 
was 22.78 million kWh. During February of this year the 
output was 27.44 million kWh, as compared with 17.45 million 
kWh for February, 1934, 20.18 million kWh for February, 
1935, and 24.77 million kWh for February, 1936. 


Leyton.—CHANGE-OVER.—On Tuesday the closing down of the 
d.c. supply system was officially celebrated. 

Sus-staTION Puiant.—The London Passenger ‘Transport 
Board is erecting a sub-station in Ramsay Road and is allow- 
ing the Electricity Department to use this, in return for 
which the Board is being offered accommodation in the Forest 
sub-station. The Department is applying for sanction to a 
loan of £4,015 for high-voltage cables, switchgear and trans- 
former to meet the increased demand of the L.P.T.B. for 
traction purposes and the increasing ordinary consumption in 
the Ramsay Road area. 

Frepers.—T'wo further extra-high-voltage feeders are to be 
laid between the Walthamstow electricity works and the 
Cathall Road works. 


Lichfield.—Loan.—The Electricity Committee has obtained 
sanction to borrow £16,000 for extensions. 


Lincoln.—ExTENsions.—Application is to be made for a loan 
of £11,413 for extensions in connection with the electricity 
undertaking. The proposals involve the laying of additional 
feeder cables from existing sub-stations, the erection of new 
sub-stations and the provision of high-voltage feeder cables in 
other areas. Application is also to be made for a loan of 
£15,000 for the purchase of apparatus for hire and _hire- 
purchase by consumers. 


London.—IsLincton.—The Electricity Committee is to carry 
out a further scheme for the improvement of street lighting 
in various roads in the borough by the conversion of 240 lamps 
from gas to electricity at a cost of £2,000. 

L.C.C.—Arrangements have been concluded by the London 
County Council for gas to be replaced by electricity at the 
store quarters of the Woolwich ferry at an estimated cost 
of £350. An electrical installation is also to be provided on 
the landing stage at Greenwich pier (£300). 

Fu_HaM.—It was reported to the recent meeting of the Elec- 
tricity and Lighting Committee that the borough electrical 
engineer had been able to arrange for the s.s. Yulham II to 
take part in the Naval Review of Spithead on May 20th. 

In consequence of the considerable increase in load it has 
become necessary to augment the capacity of the Fulham Cross 
sub-station. It is proposed to do this at a total estimated cost 
of £17,969. When the sub-station was completely re-equipped 
last year provision was made for the additional switchgear 
now required. 

The Electricity Department is to install electric clocks 
throughout the town hall. 

Manchester.—PEtITION FOR PREPAYMENT METERS.—More than 
1,000 signatures are appended to a petition for the Corporation 
to install penny-in-the-slot electricity meters in all houses on 
the Wythenshawe estate. 


Margate.—Srreet LicuTinc.—The Town Council has 
accepted the quotation of the Thanet Electric Supply Co., Ltd., 
for lighting All Saints’ Avenue and All Saints’ Road to Marine 
Terrace. 

supply of elec- 
tricity at Linthorpe is to be provided by the Town Council 
at a cost of £1,450. 


CABLE-LAYING.—The Electricity Commissioners are to be 


asked to sanction a loan of £5,450 for laying a 11,000-V cable 
in the Parliament Road area. 

Northern Ireland.—GENERATION OF ELkEctRIcITy.—A total of 
64,591,000 kWh of electricity was generated by authorised 
undertakings in Northern Ireland during the quarter ending 
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March 31st last, according to the official return issued by the 
Ministry of Commerce. ‘lhis is an increase of 6,448,000 kWh, 
or ll per cent., over the corresponding period last year. 

Peterborough.—Berrer Licurinc.—Application is being 
made by the City Council to borrow £8,208 for improved 
lighting in the main streets. 

Portugal.—ELecrricity SuppLy ProGress.—The report of tlie 
Compagnies Réunies Gaz et Electricité, of Lisbon, for last 
year shows that steady progress continues to be made by the 
undertaking. The sales of power during the twelve montlis 
reached a total of 84,181,035 kWh, as compared with 80,220,807 
kWh in 1935, the number of consumers increasing from 
103,572 to 109,926. The campaign in favour of the use of 
domestic electrical appliances is resulting in increased sales, 
over 5,000 appliances having been installed during 1936. in 
order to meet the increasing demand a new 17,000-kW turbo- 
generator set has been installed at the Tagus power station, 
bringing the capacity of the plant up to 66,000 kW. The 
work of changing over the supply from 42 to 50 cycles 
has been almost completed. A third distributor is being 
erected between Marvilla and Villa Franca de Xira, and a 
number of extensions of the 30-kV transmission lines are also 
in progress. 

Rothesay.—NEwW DEVELOPMENTS.—It has been decided to 
convert the distribution system to a.c. and to ask for sanction 
to extend the area of supply to include the whole island of 
Bute. An initial expenditure of £7,500 on the conversion has 
been approved. 

Spalding.—Loans SancrioneD.—The Electricity Committee 
has received sanction to loans of £6,000 for unspecified works, 
£1,500 for meters, and £2,150 for low-voltage extensions in 
Weston and Low Fulney. Application is to be made for per- 
mission to borrow £5,000 for meters and £2,500 for hire of 
apparatus. 

Stockton-on-Tees.—MAINsS AND SeERvicEs.—Application is to 
be made by the Town Council for sanction to borrow £15,000) 
for mains and services. 

Stokesley.—ExTENSIons.—A plan by the North-Eastern Elec- 
tric Supply Co., Ltd., for extending mains to the Yarm housing 
estate and to Langbaugh Hall, Great Ayton, has been approved 
by the Rural District Council. 

Swansea.—NeEON LiGHTING.—The provision of additional 
neon lighting at the showrooms at a cost of £300 has been 
authorised by the Electricity Committee. 

Sweden.—HIGH-VoLTAGE Line Construction.—A programme 
of high-voltage line construction covering the period up to 
1960 was recently outlined. The first stage comprises the erec- 
tion of a 220-kV line to connect the Stadsforsen plant with 
Viasteras via Ange, Ljusdal, Ockelbo and Horndal, and dupli- 
cation of the present main line from Visteras to Hallsberg and 
Trollhattan, which will then consist of two 132 kV lines. At 
the same time, the Sydkraft company will construct a 220-kV 
line from Horndal to Hallsberg and Nissjé. The second stage 
will be the erection of a new 220-kV line from the station at 
the Indalsalven River to Horndal; this line will be jointly 
owned by the State and the Krangede Kraft Aktiebolag. The 
third stage of development will pertain to a new 220-kV line 
from Nassjé to Morarp, which the Sydkraft company plans to 
build. In addition, the State is to construct a 132kV line 
from Hallsberg to Motala and reinforce the line from Viisteras 
eastwards. The fourth and last stage of this programme deals 
with a 220-kV line to link up the Indalsalven station with 
Horndal and Hallsberg. This line will be built and owned 
jointly by the Waterfalls Board and the larger private com- 
panies. 


Forthcoming Events 


Institution of Electrical Engineers (Transmission Section).— 
Thursday, April 29th. Institution, London, W.C.2. 6 p.m. 
“Recent Developments in the Transmission of Electricity in 
France.” Mr. P. M. J. Ailleret. Saturday, May 1st. Summer 
visit to the Gravesend works of W. T. Henley’s Telegraph 
Works Co. 

North-Western Centre.—Saturday, May Ist. Visit to the 

Haweswater Works of the Manchester Corporation. 


Birmingham Electric Club.—Friday, April 23rd. Grand 
Hotel, Birmingham. 7 p.m. ‘Some Principles in the Design 
of High-voltage Cables.””’ Mr. G. 8S. Buckingham. The 


Theory of Heating by Electricity.”” Mr. I. S. Plumtree. 
Physical Society.—Friday. April 23rd. Imperial College of 
Science and Technology, London, S.W.7. 5.15 p.m. Two 
papers will be read. 
Institute of Public Address Engineers.—Monday, April 26th. 
West Central Hotel, London, W.C.2. 3.30 p.m. Annual 


meeting. 

Batti-Wallahs’ Society.—Tuesday, April 27th. Hotel Vic 
toria, London, W.C.2. 12.30 for 12.55 p.m. Luncheon to Mr. 
E. Maxwell Fry 

Institution of Civil Engineers.—Tuesday, April 27th. Institu- 
tion, London, 8.W.1. 6 p.m. Forty-third James Forrest’ Lec 
ture. ‘“‘ The Crystal and the Engineer.” Sir W. H. Bragg. 
Iron and Steel Institute.—Thursday and Friday, Prom 29th 
and 30th. Institution of Civil Engineers, London, S.W.1. 
Annual meeting. Thursday, April 28th. Grosvenor House. 
Londen, W.1. 7 for 7.30 p.m. Annual dinner. 

Electrical Association for Women.—Friday, April 30th. Park 
Lane Hotel, London, W.1. 9 p.m. Coronation ball. 

Society of Chemical Industry (Chemical Engineering 
Group).—Friday, April 30th. Waldorf Hotel, London, W.C.2. 
ym p-m. Annual general meeting. 7.15 for 7.30 p.m. Annual 
dinner. 

Royal Institution.—Saturday, May Ist. 

5 p.m. Annual meeting. 


Institution, London. 
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Taunton.—NEw EqQuipMeNt.—Application is to be made to 
the Electricity Commissioners for sanction to loans of £1,000 
jor new transformer chamber buildings and £5,000 for meters. 

Tynemouth.—Sus-staTIon.—The Electricity Committee is to 


erect a sub-station on the Monkhouse Farm estate. 


Uttoxeter.—CHEAPER Etecrriciry.—The charge for electricity 
under the ‘‘ follow-on ’’ scale is to be reduced from ld. to 
ad. per 

West North-Eastern Electric 
Supply Co., Ltd., is to lay new underground cables in the 
Travellers’ Rest and Owton Manor areas. 

Whitworth. Year's ProGress.—Mr. J. Ratcliffe, the elec- 
trical engineer and manager, has informed us that during the 
vear ended March 31st last the output of electricity by the 
undertaking was almost 3,400,000 kWh, which is an increase 
of Is per cent. on the previous year’s output. During the 
past four years the output has been doubled and the number 
of consumers trebled, while the revenue is up by 60 per cent. 

Wimbledon.—\Matns SeRvices.—The Electricity Commit- 
tee has obtained sanction to borrow £100,000 for mains and 
services and £40,000 for consumers’ electrical apparatus. 

IMPROVEMENTS.—The borough electrical engineer 
is to carry out lighting improvements at a cost of £4,300. 


Traction 

Belgium.—'RAMS PREFERRED TO Buses.—In the 1936 annual 
report of the Société des Tramways Electriques de Gand, which 
has just been issued, it is stated that there was a marked 
increase in the number of passengers carried on the electric 
tramways in Ghent and district resulting from the improved 
and faster cars which have been brought into use. On the 
other hand, the passenger receipts on the company’s motor 
bus services decreased, and the directors state that the Ghent 
example confirms the general tendency in Belgium, viz., that 
when the electric tramways are modernised and accelerated 
the travelling public prefers them to motor buses. 

Brighton.—New EQuipMENT FOR VOLK’s RatLway.—The 
Finance Committee has considered the question of operating 
and maintaining Volk’s Electric Railway trom the termination 
of the lease and licence, dated August Ist, 1936, made between 
the Corporation and Magnus Volk, Ltd. Two new cars are 
required, and the Committee is to provide two “‘ toast-rack ”’ 
type semi-enclosed cars for the railway, at an estimated cost 
of £550 each, subject to satisfactory arrangements being made 
with the company. 

Felling-on-Tyne.—ACQUISITION OF UNDERTAKING.—The full 
support of the Urban District Council has been given to the 
proposal of the Gateshead Town Council to acquire the under- 
taking of the Gateshead and District Tramways Co. within 
the Gateshead area. Part of the undertaking also operates in 
the Felling area and another part in the Whickham district. 


Middlesbrough.—ConTROL OF 'TRANSPORT.—The Town Council 
has received a letter from the Eston Urban District_Council 
asking if the 'Town Council will take over the Eston Council’s 
interest in the Tees-side Railless. Traction Board, which is 
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controlled by several local authorities. A committee has been 
appointed by Middlesbrough Council tc meet the Eston U.D.C. 
to discuss the proposal and to arrange terms. 

Newcastle-on-Tyne.—NEW CoacHEs.—Some of the new 
coaches to be used on the Newcastle-South Shields route of 
the L.N.E.R. after electrification have arrived at the South 
Gosforth sheds. Altogether 130 coaches have been ordered, but 
only 40 will be used on the Newcastle-South Shields route. 
The remainder will replace coaches on the Newcastle-Whitley 
Bay electrified route on the north side of the Tyne. 


Southern Railway.—REDUCED JOURNEY TIME WITH ELECTRIC 
Trains.—Tests recently carried out on the newly electrified 
line between Farnham and Alton showed that the journey with 
electric trains takes 13 minutes, as compared with 18 minutes 
with steam trains. 

FataL Accipent Inquest.—The inquest on the ten victims of 
the collision between two electric trains near Battersea Park 
Station on April 2nd was concluded on Tuesday. In summing 
up, the coroner referred to the evidence of the relief signalman 
at the Battersea Park signal-box from which it appeared that, 
thinking his system had failed although it had not, he cut the 
seals and happened to touch a plunger, so that the “* line clear’”’ 
signal was sent. The jury returned a verdict of “‘ accidental 
death,”’ adding that they were satisfied that the railway com- 
pany had done everything possible to ensure the safety of the 
travelling public. 


West Hartlepool.—ConrroL or TRANSPORT SERVICES.—An 
agreement is being negotiated between the West Hartlepool 
Town Council and the Hartlepool Council for the control of 
the through transport service between the two towns. It is 
proposed to appoint a joint committee of control to maintain 
the overhead trolley equipment, and the committee will have 
complete authority over the route except as regards raising 
loans, purchasing new vehicles and altering the route. 


Communications 


Brazil.—Avuromatic TELEPHONY.—The Companhia Telephonica 
Brasileira, of Rio de Janeiro, recently celebrated the instal- 
lation of 100,000 automatic telephones on its system. The first 
automatic exchange was brought into use in Sao Paulo in 1928. 


Great Britain—NeEw TELEPHONE ExcHANGE.—The Tideway 
automatic telephone exchange at Deptford was recently 
brought into service. Serving an area of 2} square miles, it 
is the 110th automatic telephone exchange within 10 miles of 
Oxford Circus to be commissioned since 1927. 

SUBMARINE CABLES.—Speaking at a conference at Hastings 
on Monday Sir Walter Womersley, Assistant Postmaster- 
General, said that the existing twenty-eight channels of com- 
munication between Great Britain and Northern Ireland 
would not suffice to carry a further heavy increase of traffic. 
An order had been placed for the manufacture of two sub- 
marine cables, which would be laid this year between 
Donaghadee, Co. Down, and Port Kail, Wigtownshire. They 
would be connected with underground cables which would 
be laid to Belfast and Stranraer. 


Shortage of Power in Malaya 


Wie the return to prosperity of the tin-mining industry 
the demand for electrical energy in the Federated 
Malay States during 1936 was larger than ever before. Tin 
mines were reopened, dredges put into commission, new mines 
started, and many steam- and oil-powered units were con- 
verted to electrical drive. Furthermore, the setting up of 
rubber, pineapple and match factories intensified the increase 
in consumption. The result was that existing power plant 
Was unable to cope with the demand and many applications 
for supplies of electricity had to be refused. Both the Bungsar 
steain and the Ulu Langat hydro-electric stations were fully 
loaded throughout the year, and their inability to meet the 
further demand caused the importation into Selangor of sixty 
oil engines with a total capacity of 5,041 b.h.p. Forty of 
these (1,590 b.h.p.) were obtained from British manufac- 
turers. 

_ Attention was consequently directed to means of augment- 


' ing the power resources of the country. Mr. W. J. Williams, 


Adviser on Electricity, Malay States, in his report for 1936, 
observes that a vast amount of power can be made available 
by a series of hydro-electric stations feeding into a main grid 
system. The provision of auxiliary steam or oil stations to 


_ cover the comparatively short dry period is, he claims, quite 


an economical proposition, and he feels that the importance 
of developing the water-power resources of the country cannot 
be too strongly stressed. 

An interesting example of the industrial application of elec- 
tricity is seen in the Hong Fatt mine at Sungei Besi, which 
's the largest open cast tin mine in the country. Electricity 
is used for operating excavators, haulage by winches, water 
pumping and, indeed, for all purposes. The consumption has 
risen from less than 160,000 kWh in 1931 to 7,500,000 kWh 
last vear. It was not until demonstrations in mining opera- 


tions were carried out by the State Electrical Department 
that it was finally decided to electrify the mine. 

Utilisation of electricity is also increasing in other directions. 
For instance, the kitchens in the general hospital at Kuala 
Lumpur are now completely electric, while electric street 
lighting is being extended, including the installation of electric- 
discharge lamps. 

The total output of stations of 100 kW and over in the 
F.M.S. last year was 446.8 million kWh, as compared with 
298 million kWh in 1935, an increase of 50 per cent. Of the 
total, 217.8 million kWh was produced by hydro-electric means. 

Two violent cyclonic storms caused considerable damage to 
overhead lines, more than 100 uprooted trees falling across 
the conductors. A number of steel poles were twisted into 
weird shapes and stay wires were torn from their moorings. 
At Bungsar power station roof tiles were blown in all directions 
and a garage was completely demolished. 

Storms were not the only source of trouble. During the 
vear a full-grown tiger visited the Department’s coolie lines 
and caused the deaths of two men before being killed. 

There were three fatal accidents arising out of electric 
shock, as against none in the previous year. One was due 
to non-observance of standing instructions, a second to contact 
with a broken live service wire, and a third was a case of 
suicide. 

Safety precautions in the F.M.S. include the certification 
for competency of wiremen and chargemen under the Elec- 
tricity Enactment. Anyone who is negligent may have his 
certificate suspended or revoked, being thus deprived of his 
means of livelihood in any branch of the profession employing 
such certificated persons. Last year three wiremen were found 
guilty of deliberate bad house wiring and their certificates were 
suspended, two for six months and one for a year. 
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Contract Information 


Where “Contracts Open’’ are advertised in our “Official Notices’’ section the date 
of the issue is given in parentheses 


Contracts Open 


Australia.—MELBOURNE.—May 18th. Posts and Telegraphs 
Departments. Submarine cable. (T.31298.)* 
June lst. State Electricity Commission of Victoria. A.c. 


commutator motors and control equipment. (T.Y. 31318.)* 
Magnetic separator drum, with suitable motor generator set, 
or, + aaa rectifier unit, and control equipment. 


June 29th, Industrial electric heating apparatus. (T. 2504.)* 

July 6th. 22,000-V outdoor switchgear and accessories. 
(T.Y. 31508.)* 

Bath.—April 30th. City Council. 1,000-kW rotary convertor, 
with transformer, switchgear, &c., and three-phase motors. 
(April 16th.) 

Bexhill.—May 3rd. Borough Council. Transformers and ring 
main switchgear. (See this issue.) 

Bingley.—May llth. U.D.C. Electricity Department 
200-kVA indoor type transformer. (See this issue.) 

Birmingham.—May 3rd. Electric Supply Committee. House 
service meters. (See this issue.) 

Bradford.—April 26th. Corporation. Electrical and heating 
installations in connection with the erection of a Maternity 
Hospital at St. Luke’s Hospital. City architect, Town Hall. 


Brecknockshire.—May 6th. County Council. Electric light- 
ing at the Cefn Coed Practical Instruction Centre. H. C. W. 
Strickland, county architect, Watton Offices, Brecon. 

Bristol.—Corporation. Electrical installation work, compris- 
ing wiring for lighting, power, cooking, &c., at new offices 
and showrooms. (April 16th.) 

Dartford.—April 24th. Borough Council. 
transformer. (April 9th.) 

Eyemouth.—May lst. Town Council. Electric lighting at 
twenty-eight houses. Town clerk (deposit £1 1s.). 

Fareham.—May lst. U.D.C. Ten sets of electrically driven, 
vertical spindle centrifugal pumps, with automatic starting 
and stopping switchgear, to raise unscreened sewage at four 
sewage pumping stations. , Taylor & Wallin, 1, Saville Place, 
Neweastle-upon-Tyne (deposit £10). 

Fife.——May 3rd. District Asylum Works Department. One 
year’s supply of materials, including electrical fittings. 
Resident clerk of works, Fife District Asylum, Cupar. 

Glasgow.—April 26th. Minister of Transport. Electrically 
operated swing bridge over the Caledonian Canal, Tumna- 
hurich. Crouch & Hogg, civil engineers, 17, Lynedoch Street 
(deposit £5 5s.). 

May 6th. Corporation. 
(See this issue.) 

Golborne.—April 26th. U.D.C. Three electrical sewage 
pumping installations, with vertical centrifugal type sewage 
pumps, motors, &c., for the Culcheth, Kenyon and Lowton 
sewerage and sewage disposal scheme. Lomax, Ingham & 
Roscoe, 11, Fold Street, Bolton (deposit £3 3s.). 

Goole.—April 27th. Borough Council. Electrical work in 
connection with the erection of 200 dwellings on the Morley 
Street, Mount Pleasant and Potter Grange estates. J. H. Castle, 
borough engineer, Municipal Offices (deposit £5 5s.). 

Guildford.—April 28th. Electricity Department. Overhead 
line. (April 16th.) 

Hastings.—May 26th. Borough Council. Boiler fuel suitable 
for use with mechanical stokers, at the Broomgrove power 
station. (See this issue.) 

Hendon.—April 30th. Corporation. 
in the Edgware Junior and Infants’ school. 


27th. Stores Department. 
insulators. (T.31264.)* Cables. (T.31262.)* 

May 3rd. Generating set. (T.Y. 31268.)* Two motor genera- 
tor sets, with control equipments and d.c. motors with starters. 
(T.Y. 31274.)* 

Kirkcaldy.—May 3rd. Town Council. 
houses. Burgh surveyor. 

Lincoln.—May 13th. County Council. 
(April 9th.) 

London.—St. MARYLEBONE.—April 27th. 
Underground cables. (April 16th.) 

Magor and St. Mellons.—May 14th. R.D.C. Automatic 
electrically driven water booster plant, consisting of dupli- 
eate sets of turbine pumps and motors, air compressor, 
starters, switches, &c., for the Derwallt water supply, Roger- 
stone. Thomas & Morgan & Partners, engineers, 23, Gelli- 
wastad Road, Pontypridd (deposit £2 2s.). 

Manchester.—May 3rd. Electricity Committee. 420-V. a.c. 
switchboard with manually and electrically operated oil cir- 
cuit-breakers. (April 16th.) 

May 4th. Cleaning of Bloom Street traction battery (3,000 Ah 
capacity). H. C. Lamb, chief engineer and manager, Electri- 
city Department, Town Hall. 

Middlesex.—May 17th. County Council. Replacement of 
existing lighting and power installations and wireless points, 
installation of ward and staff signalling systems and electric 
clocks, and alterations to internal telephone circuits at the 
Central Middlesex County Hospital, Acton Lane. - (April 16th.) 

May 24th. Electrical installation at the new elementary 
school, Hewens Road, Hayes. (See this issue.) 

Milford Haven.—May 3rd. U.D.C. 460-V, 200-A glass bulb 
rectifier. (April 16th.) 

Morecambe and Heysham.—April 30th. Borough Council. 
Cables, meter boards and insulating tape for one year. 
(April 16th.) 


One 


One 400-kVA 


Electrical materials for one year. 


Electrical installation 
(April 9th.) 


Porcelain 


Electric lighting at 252 
X-ray equipment. 


Borough Council. 


Musselburgh.—May 4th. Town Council. Electrical work a 
oe Ses housing estate. J. Logan, burgh surveyor, Town 
all. 


Newcastle-upon-Tyne.—City Council. Electric lighting and 
fittings at 104 flats in Bedford Street and 335 houses on the 
Pottery Bank estate. R. G. Roberts, city architect, 18, Cloth 


Market. 

New Zealand.—WELLINGTON.—May llth. Public Works De. 
Transformers. (T.Y. 31259.)* 

une Ist. 


Jur t. 250-kW motor generator set. (T.Y. 31254.)* Trans. 
mission line hardware. (T.Y. 31255.)* 

July 13th. Transformer bank. (T.Y. 31258.)* 

July 27th. Condenser and transformer bank. 
Twelve 2,250-kVA and one 1,500-kVA 
spares. (T.Y. 31297.)* 

May 17th. Post and Telegraph Department. 
lators. (T.Y. 31281.)* 


Plymouth.—May 8th. Corporation. 


(T.Y. 31257.) 
transformers, with 


Porcelain insu- 


L.v. underground joint 


boxes. (See this issue.) 
Rochdale.—May Sth. Waterworks Committee. Automatic 
electrically driven booster plant (6,000-gal. per hr.). H. Bann, 


town clerk, Town Hall. 


Sleaford.—May 10th. U.D.C. Electricity Department. Steel 
kiosk and e.h.v. switchgear, l.v. switchboard and 200-kVA 
transformer. (See this issue.) 


South Africa.—JOHANNESBURG.—May 15th. City Council. 
House service cut-outs. (T.Y. 31296.)* Distribution units: 
equipped for cartridge fuses. (T. 31310.)* L.v. metal-clad 


switchboards. (T.Y. 31314.)* 

CaPE Town.—May 13th. Electricity Undertaking. Insulators. 
(T.Y. 31304.)* Pole fittings. T.Y. 31305.)* Steel electric light. 
ing poles. (T.Y. 31307.)* Transformers. (T.Y 31313.)* 

Transformers. (T.Y. 31313.)* 

Port ELizaBETH.—May 27th. Municipality. Condenser tubes. 
(T.31308. )* 

PRETORIA.—May 28th. Union Tender and Supplies Board. 
500 telephotometers. (T.Y. 31303.)* 


Southend-on-Sea.—June 3rd. Borough Council. 
metal-clad switchgear equipment. (See this issue.) 


Stornoway.—April 27th. Town Council. Electrical work at 
seventy-four houses. Sinclair Macdonald & Son, architects, 
Princes Street, Thurso (deposit £2 2s.). 


Swansea.—April 28th. Electricity Department. 
rectifier equipment and above-ground feeder pillars. 


11-kV 


Mercury are 
(April 


Uruguay.—MonrTEVIDEO.—June 9th. State Electricity Supply 
& Telephones Administration. L.c. telephone cables, with p.i. 
enamelled conductors. (T.Y. 31288.)* 


Wallasey.—May 18th. Borough Council. 
for twelve months. (See this issue.) 


Wick.—May 8th. Town Council. Electric lighting in five 
blocks of houses. Burgh surveyor (deposit £2 2s.). 


Wolverhampton.—May 25th. West Midlands Joint Electricity 
Authority. Cables for the Ironbridge generating station. 
(April 9th.) 

May Sth. Education Committee. Electrical wiring at Elston 
Hall schools. Particulars from H. B. Robinson, borough engi- 
neer, Town Hall (deposit £2 2s.), by April 24th. 


* Further particulars from the Department of Overseas Trade 
(Inquiry Room), 35, Old Queen Street, London, S.W.1. 


Contracts Closed 


Australia.—MELBOURNE.—City Council. Accepted. P.i. cables 
and jointing material.—Standard Telephones & Cables (Aus- 
tralasia), (£4,575); Callender’s (by Noyes Bros. (Melbourne), 
Ltd.), (£22,775); B.I. Cables (£5,497); Lawrence & Hanson 
Electrical Co. (£4,483); Johnson & Phillips (£257); British 
General Electric Co. (£355); Henley’s (£124). V.i.r. cables.— 
Liverpool Electric Cable Co. (£205). 

St. ARNauD.—Borough Council. Accepted. Transformers, 
v.i.r. cable, insulators and ironwork (£1,086).—Siemens (Aust.) 
Pty., Ltd Switchgear (£165).—Lawrence & Hanson (Electrical 
Co.—Tenders. 


Cables and meters 


Bedford.—Electricity Committee. Recommended. Cables.— 
B.I. Cables; Siemens Bros. & Co. 

Birkenhead.—Electricity Committee. Accepted. Transfor- 
mers.—G.E.C. Switchgear.—Crompton Parkinson; Switchgear 
& Cowans; Met.-Vick. Elecl. Co.; G.E.C. 

Brighton.—Electricity Committee. Accepted. Two 1,000-kVA 


transformers (£1,529).—Ferranti, Ltd Cables (£4,866).—Siemens 
Bros. & Co. Steam piping and receivers for power station ex- 
tension (£5,355).—Stewarts & Lloyds. 


Dartford.—Electricity Committee. Recommended. Cables 
(£1,594).—Hackbridge Cable Co. 
Eccles.—Electricity Committee. Accepted. Supplies for 


twelve months: E.h.v. cables.—B.I. Cables. ‘ 
lender’s. Switchgear for Mount Street sub-station (£828).— 


Fife.—County Council. Accepted. Electric lighting at 
new housing estate at Coaltown of Balgonie.—A. G. Rut 
ford. 

Hastings.—Electricity Committee. Accepted. Meters.— 
English Electric Co. Switchgear connections (£232).—Cromp- 
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London.—IsLINGTon.—Electricity | Committee. Accepted. 
Electric cookers.—Revo Electric Co.; English Electric Co.; 
British National Electrics; Falkirk Iron Co. 

METROPOLITAN WATER BoaRD.—Accepted. Cable for pumping 
station at Hammersmith (£561).—Callender’s. Two electric 
pumps at the Waterworks, Barnes :— 


£ 
Harlanc Engineering Co. Recom- Mather and Platt, Ltd. ... . 1,210 
mended... ........_... 1,083  Pulsometer Engineering Co. ... 1,221 
Mirrlees Watson Co. . 1,200 W. H. Allen, Sons and Co. . 1,445 
FuiHaM.—Electricity and Lighting Committee. Recom- 


mended. Equipment for the new power station: 10,000-kW 
transformer.—Met.-Vick. Elecl. Co  E.h.v. cables.—Henley’s 
Auxiliary switchgear and cables.—Malcolm & Allan (London). 
Control telephone system at the new power station (£1,645).— 
Malcolm & Allan (London). Equipment for the extension of 
the Fulham Cross sub-station: 6,600-V switchgear (£843).— 
English Electric Co. 3,300-V switchgear (£567).—Ferguson. 
Pailin. 

Maternity and Child Welfare Committee. 
ment for the new Maternity Home and Clinic: 


Kitchen equip- 


£ £ 
Archibald Low Electrics... . %300 Falkirk Iron Co. ... 346 
Genera! Electric Co. Recom- n Co. 398 
mended ... ie aie . 312 * Not in accordance with specifica- 
Jackson Electric Stove Co. 333 tion. 


Recommended. Dough-mixing machine (£36) and an elec- 
irically operated dish-washing machine (£88).—Hobarts, Ltd. 


L.C.C.—Housing and Public Health Committee. Accepted. 
Wiring and fittings for electric lighting, &c., in block 12 of 
dwellings on the Browning estate (King and Queen Street 
area), Southwark (£304).—Jacob, White & Co. This company 
was given the contract for similar work in blocks 7 (part), 8 
and 11 of dwellings on this estate. 

L.C.C.—Wiring and fittings for electric lighting, &c., in three 
blocks of dwellings at the Betts Street site, Hanbury Street 
site and Quaker Street area, Stepney: 


£ 
G. E. Taylor and Co. . 1,561 


Grant and Blake, Ltd. Accepted... 1, roe ih 
sap “ Henfrey Electrical Installations 1,640 


Carr Bros.... 


Jacob, White and Co, 1,500 Berkeley Electrical Engg. Co. ... 1,676 
Ilford Electrical Co. 1,525 Arthur Cozens... ... 3,081 
Ryland’s Electrical Co. ... 1,527 Collins Electrical, Ltd. ... . 3,503 
F. G. Edey and Co. 1,556 


_ Wiring and fittings for electric fire alarm systems at New- 
ington, Camberwell and Christchurch Institutions: 


£ £ 
Davis Myer and Co. Accepted .. 866 = Francis Polden and Co. ... 997 
Archibald Meckhonik _... .. 869 Read and Partners 1,002 
Malcolm and Allan (London) ... 890 W. H. Gaze and Sons 1,067 
Electrical Installations ... 893 G. E. Thomas and Co. ... --- 1,091 
Alexander Hawkins and Sons ... 1,236 


W. J. Furse and Co. (London)... 921 
Pinching and Walton -. 940 

Wiring and _ fittings for wireless installations at St. Luke’s 
Hospital, Chelsea, and Hackney Institution: 


Archibald Meckhonik. Accepted $e L. G. Tate and Co. 1,026 
F, W. Smurthwaite as H. J. Cash & Co. 1,027 
G.E. Taylor and Co. ... 923 Francis Polden and Co. . 1,049 
Electrical Installations ... 960 Pinching and Walton 1,074 
Gillham and Jones 973 Davis Myer and Co. 1,075 
J. E. Swann and Co. 983 


Automatic cold storage plant and insulated chambers at St. 
“ery Hospital, Greenwich, and St. Giles’ Hospital, Cam- 
verwell: 


* Net. Price 


Leda Electric, Ltd. Accepted ... 1,01 International Refrigerator Co. .... 1,215 
Pulsometer Engineering Co. . 1,110 J. and E. Hall, Ltd. «+ 2,988 
Coldair, Ltd. 1,138 L. Sterne and Co. ... 1,474 
U.D. Engineering Co. -- 1,153 * Allowing for disused cold storage 
Frigidaire, Ltd. ... . 1,181 chambers and plant. 


Accepted. Reconstruction of an electric bed lift at the Mile 
End Hospital (£965).—Express Lift Co. 


Luton.—Town Council. Accepted. Electrical fittings at the 
new police station and courts (£337).—Falk, Stadelmann & Co. 


Manchester.—Transport Committee. Accepted. Electrical 
stores required during the year to March 3lst next: Cells for 
bell cireuits.—Chloride Electrical Storage Co. Two-way con- 
nectors, trolley wheel bushes and steel spindles.—Eastnor 
Electric Co. Electrodes.—Equipment & Engineering Co. Motor 
controller fingers, &c.—B.T.H. Section insulator and_insu- 
lated bolts.—B.I. Cables. Fuses, switches, and lampholders.— 
F. Hulme & Co. Switches and cable.—G.E.C. Electrodes and 
silicon iron welding wire.—Super Are Manufacturing Co. 
Switches and lampholders.—J. Walton & Son. Main and 
interpole field coils, armature coils and divisions for are 
deflectors.—Met.-Vick. Elecl. Co. Cable.—Mersey Cable Works. 
3-cell batteries.—Siemens Electric Lamps & Supplies. 


Southport.—Electricity Committee. Accepted. Switchgear at 
Preston New Road sub-station (£1,147).—Ferguson, Pailin; at 
Market sub-station (£599).—G.E.C. 


Swansea.—Electricity Committee. Accepted. 
tus (£381).—Callender’s. 


West Hartlepool.—Town Council. 


Testing appara- 


Accepted. Three 500-kVA 


transformers.—Yorkshire Electric Transformer Co. Two 300- 
kVA transformers.—Electric Construction Co. 
Weymouth.—Electricity Committee. Accepted. Cables for 


twelve months (£6,671), and oil circuit-breaker (£64).—Johnson 
& Phillips. L.v. switchgear at Westham, Preston, Old Castle, 
W oodsford and Lulworth sub-stations (£629).—English Electric 
Co. E.h.v. switchgear at sub-stations: Westham (£1,044).— 
English Electric Co.; Preston, Old Castle and Woodsford 
(£1,930).—Johnson & Phillips;_ Lulworth (£205).—Standard 
Switchgear. Transformers at sub-stations: Westham (£1,211) 
and Old Castle (£150).—Bryce & Co.; Preston (£369).—Johnson 
& Phillips; Woodsford and Lulworth (£141).—Lindley Thomp- 
son Transformer & Service Co. 
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Supply for the Wirral Electrification 
The motion on behalf of the Attorney-General at the relation 
of the Birkenhead Corporation to restrain the Liverpool Cor- 
poration from supplying, and the L.M.S. Railway Co. from 
using, in connection with its Wirral lines, electricity supplied 
by the Liverpool Corporation which was opened before Mr. 
Justice Simonds in the Chancery Division on April 9th and 
adjourned until April 15th (see our last issue) has been further 
adjourned for the convenience of Counsel engaged in the case. 
It is understood that an application will be made to restore 
the motion to the list for hearing when Counsel are ready. 
On April 16th, upon the application of Counsel, his Lord- 
ship consented that the hearing of the motion should be 
paw yesterday, Thursday, subject to any case then part 
eard. 


Flexible Steel Conduit 

A new British Standard Specification for flexible steel conduit 
for cable protection and flexible steel tubing to enclose flexible 
drives provides for three types of mechanical protection. In 
addition to the standardisation of dimensions, the specifica- 
tion lays down mechanical requirements for the finished con- 
duit or tubing, and prescribes a suitable quality of rubber 
for use in the manufacture of steel conduit for cable protec- 
tection. Copies of this Specification (No. 731-1937) may be 
obtained from the British Standards Institution, Publications 
Department, 28, Victoria Street, London, S.W.1, price 2s. 2d., 
post free. 


The E.A.W. Conference 

In our condensation of the speeches at the conference of 
the Electrical Association for Women (see last week’s issue, 
page 584) we quoted Miss D. M. Noakes, of the E.L.M.A. Light- 
ing Service Bureau, as saying that ‘‘ the amount of illumina- 
tion necessary in a kitchen was in the neighbourhood of 8-10 
ft.-candles, or approximately 1 W per sq. ft. of floor area.”’ 
It is pointed out that the first figure relates to illumination on 
the working plane and includes a certain amount of local light- 
ing, while the latter figure applies to general lighting. 


Diesel Engine Users’ Association 
The summer meeting of the Diesel Engine Users’ Associa- 
tion is to be held at Crewe on Wednesday, June 9th. The 
programme will include an inspection of the works of the 
London, Midland and Scottish Railway Co. It is intended to 
open the proceedings at about mid-day and they will conclude 
at about 5 p.m. 
Inquest 
An inquest was held at Barnsley last week on Cyril Jackson, 
a fitter employed by the Corporation Electricity Department, 
who died on March 17th after being severely burned in an 
explosion at the Oakwell Lane sub-station on December 22nd. 
Deceased, who was thirty-eight years of age, was working at 
the time with Roy Grafton, assistant mains engineer, who 
succumbed to his injuries shortly after the accident. Mr. 
E. A. Barker, borough electrical engineer, said he thought 
the two men had been working with the power on and that 
a lamp which Jackson was holding came into contact with a 
live terminal. It must have been a lapse of memory. A 
verdict of ‘‘ Accidental death ’’ was returned. 


Appointments Vacant 
Electrical supervisors in the Directorate of Works, Air 

Ministry, and senior technical officer, technical officers, assis- 

tants Grades IT and III, and two scientific officers for the Royal 

Aircraft Establishment, South Farnborough. 

Temporary production officers for the Directorate of Aero- 
nautical Production, Air Ministry. 
Prepayment meter rentals clerk and clerical assistant for 

Worksop Corporation. 
Workshop assistant at South-East London Technical In- 

stitute, for the L.C.C. 

- Mains engineer for Rothesay Electricity Department. 
Shift engineer for Darwen Electricity Department. 
Meter tester and repairer for Hastings Electricity Depart- 

ment. 

Technical assistant for Sheffield Corporation Electricity 

Department. : 

Mains assistant for the London and Home Counties J.E.A. 
Consumers’ engineer for Southwark Borough Council. 
(See our classified advertisements.) 


Our Service Department 


VERY day inquiries of all kinds are received by the 
Editors, the bulk of them relating to the producers of 
specified classes of electrical goods. We are able to reply 
to most of these with the aid of our extensive records, but in 
a few cases we have to seek the assistance of our readers. This 
week we have been asked for the names and addresses of 
manufacturers of the following :— 
Electrical equipment for foam baths. 
ARCTITE switches. 
Readers should enclose stamped addressed envelopes when 
making their inquiries. 
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Our Personal Column 


Electrical men are invited to keep readers of the ‘Electrical Review ’’ 
posted concerning their movements 


Mr. H. W. Clothier, having served with A. Reyrolle & Co., 
Ltd., for thirty-three years, has transferred his routine 
executive responsibilities 
to Mr. L. Mold, 
manager (contracts), Mr. 
B. Leeson, technical 
manager, and Mr. C 
Stephens, manager (over- 
seas). He will continue 
to be connected in an 
advisory capacity with the 
work he has hitherto con- 
trolled, and will still have 
his headquarters at Rey- 
rolle & Co.’s works at 
Hebburn. He will retain 
his directorship of that 
company, as well as of 
the Parolle Electrical 
Plant Co., Ltd., the 
British Short-Circuit Test- 
ing Station, Ltd., and 
J. H. Holmes & Co., Ltd. 

Mr. A. Smith has been 
appointed representative 
for Scotland for the 
Kniveton Cable Works, 


Mr. H. W. Clothier 
or His address is 127, Dryburn Avenue, Glasgow, 
S.W.2. 


Councillor G. Briggs has been elected president of the 
Coventry E.D.A. Circle for 1937, Mr. W. H. Marston (elec- 
trical engineer and manager, Coventry), has been appointed 
chairman, and Mr. F. C. Dain has been re-elected hon. secre- 
tary. 

Mr. E. Simons, at present in the Mains Department of the 
Ilford Borough Council’s Electricity Department, is joining 
the County of London Electric Supply Co., Ltd., as junior 
assistant engineer in the company’s Mains Department at 
Woodford. 


Mr. F. J. Collis has been appointed secretary of the Brass- 
founders’ Employers’ Association, 106, Edmund Street, 
Birmingham, following the resignation of the director, Mr. 
R. G. E. Freeman. 

Councillor H. Southan has been elected chairman of the 
West Midlands Joint Electricity Authority in succession to Mr. 
G. R. J. Parkinson, who has held the office for three years. Mr. 
Southan is chairman of the Wolverhampton Corporation Elec- 
tricity Committee. 

Mr. P. J. Sims, manager of the Scottish branches of the 
General Electric Co., Ltd., is resigning on May Ist next for 
reasons of health. He will be succeeded by Mr. A. S. Black, 
G.E.C. assistant manager in Scotland. Mr. Sims’s service 
with the company covers a period of nearly forty-five years. 
In 1893 he was on the staff of the first branch in Scotland, 
which was opened in that year in Glasgow. In 1910 he was 
appointed manager of the Scottish branches of the company, 
and during the subsequent twenty-seven years branches have 
been opened in Edinburgh, Aberdeen, Dundee and Inverness. 
Mr. Sims has been prominently associated with social and 
business activities in Glasgow and is a past president of the 


Mr. P. J. Sims Mr. A. S. Black 

Glasgow Rotary Club. Mr. Black joined the G.E.C. in 
Glasgow in 1910. After the war he returned to the company, 
and in 1919 was given the task of opening a new branch in 
Edinburgh, of which he became manager in 1920. In October, 
1925, he was promoted to be assistant manager of the com- 
pany’s Scottish branches. Mr. Black is a past chairman of 
the Incorporated Sales Managers’ Association and was recently 
elected a fellow of that body. At present he is president 


of the Publicity Club of Glasgow, which is affiliated to the 
Advertising Association. 


Mr. J. S. Pringle, O.B.E., Assistant Director of Dockyards 


to the Admiralty, has been appointed Director of Electrical 
Engineering in succession to Mr. A. D. Constable, ©.B.E.. 
M.1.E.E., who retires on October Ist next. 

Mr. Pringle received his professional education at the Central 
Technical College of the City and Guilds of London Institute, 


Mr. J. S. Pringle 


Mr. A. D. Constable 


South Kensington, and on the inception of the Electrical 
Department of the Admiralty in 1903 he entered the 
Admiralty, and was appointed to take charge of the electrical 
work at Malta Dockyard. Later he served at the Admiralty, 
and subsequently was in charge of his department at Gibraltar 
and Rosyth. He became Assistant Director of Dockyards for 
electrical work in 1919, and has since been responsible for 
schemes for the modernisation of all the dockyard generating 
stations and supply systems, as well as for the design and 
installation of the electrical equipment of the new dockyard 
at Singapore. 

Mr. Constable held various appointments with the India 
Rubber, Gutta Percha and Telegraph Works Co., Ltd., and 
the Croydon Corporation electricity undertaking, and was cliief 
assistant in the power station of the Chatham and District 
Light Railways Co. before entering the Admiralty service in 
1903. From 1904 to 1913 he was electrical engineer at the 
Bermuda and Gibraltar dockyards, and in the latter vear 
was appointed to the Admiralty under Mr. C. H. Wording- 
ham, head of the Electrical Department. He became Assistant 
Director of Electrical Engineering under Mr. W. McClelland 
in 1918 and succeeded him as Director on his retirement from 
that position in October, 1934. ° 


Mr. J. J. Heyes, consulting engineer, of Liverpool, has been 
appointed manager of the British Arc Welding Co., Ltd., for 
the Liverpool area in place of the late Mr. S. W. Broom. 


the new concern the 
registration of which was 
recorded in our last issue 
(page 591). Mr. Harrison 
was for twenty-five years 
technical adviser and 
works manager of a 
Lancashire cable-making 
company, and is_ the 
author of several text- 
ooks. 


Lt.-Col. J. H. M. 
Greenly, C.B.E., M.LE.L., 
M.A., has been elected 
chairman of the British 
Non-Ferrous Metals Re- 
search Association in suc- 
cession to the late Mr. T. 
Bolton. Col. Greenly, who 
is deputy chairman of 
Babcock & Wilcox, Ltd., 
has been closely connected Mr. H. C. Harrison 
with the non-ferrous 
metals industry since 1920 and with the Research Association 
since 1925, and has served as a member of Council almost 
continuously throughout the latter period. 


Mr. A. H. Stevens has been appointed managing director i 


of Henry Peace, Ltd., and Mr. F. James has been appointed 
director and secretary. Under their management the produc- 


tion and administration of the company is being completely | 


reorganised. 
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Mr. C. Gee, assistant engineer, Wireless, Posts and Tele- 
graphs Department, Malaya, has been awarded a grant by 
the trustees of the Carnegie Corporation of New York for 
the study of short-wave telephony transmission and reception 
at various institutions in the United Kingdom, the United 
States, and elsewhere. 

Mr. B. P. Hutton, Midlands manager for Marryat & Scott, 
Ltd., was married on April 38rd to Miss J. Reason Pardy at St. 
Saviour’s 
Church, London, 
N.4. 


chairman of the 
North - Western 
Centre of the 
Institution 
of Electrical En- 
gineers. 


Members 
of the staff of 
Barnstaple Cor- 
poration  Elec- 
tricity Depart- 
ment recently 
attended a fare- 
well dinner to 
Mr. J. W. Had: 
field, the late 
chief engineer. 
The new chief 
engineer, Mr. 
J. W. D. Cook, 
received a cordial 
welcome. An in- 
scribed pair of 
binoculars was 
presented to Mr. 
Hadfield by Mr. 

F. C. Allen, 
assistant engineer, on behalf of the staff. Mr. A. J. Kidwell 
presided, and reference was made to Mr. Hadfield’s thirty- 
four years with the undertaking, of which he was the first 
aera engineer, and to his forty-nine years’ service in the 
industry. 


Mr. J. S. Murray, of Adelaide, South Australia, has been 
elected to the board of the Adelaide Electric Supply Co. 


Mr. M. K. Taylor and Dr. N. H. Searby, of the television 
and radio staff of Ferranti, Ltd., are visiting New York with 
one of the company’s latest television receivers made at the 


Mr. and Mrs. Hutton 
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works at Moston. The object of the visit is to give demon- 
strations in America and to exchange views with the leading 
engineers of television and radio companies in that country. 


Mr. A. S. Shier has been 
appointed sales manager 
of Thorn Electrical Indus- 
tries, and will control the 
company’s new “Atlas” 
lamp sales policy. Mr. 
Shier was formerly con- 
nected with ‘‘ Kye’’ lamp 
sales. 

Mr. W. Chambers has 
been nominated for the 
chairmanship of the North 
Midland Students’ Section 
of the Institution of Elec- 
trical Engineers for the 
session 1937-38. 

Mr. H. G. Weaver, 
M.1.E.E., electrical engi- 
neer to the Whitehead 
Iron & Steel Co., Ltd., 
has been nominated for 
the chairmanship of the 
Western Centre of the In- 
stitution of Electrical 
Engineers for the session 
1937-1938. Mr. Weaver 
contributed an article on the economical operation of iron and 
steel works to our last week's issue. 


Obituary 


Mr. R. Roper.—The death occurred on April 16th, at the age 
of sixty-one, of Mr. Robert Roper, resident engineer at the 
Upper Boat power station of the South Wales Electric Power 
Co. Mr. Roper had been associated with the company since 
1903, holding the post of resident engineer for the past twenty- 
five years. He was chairman of the South Wales and Mon- 
mouthshire National Joint Board (Electricity Supply) and a 
member of the South Wales Institute of Engineers and of the 
South Wales Institute of Mechanical Engineers. Mr. Roper 
held many offices in connection with public bodies and also 
with hospitals, and for twelve years he was a member of 
the Pontypridd Urban District Council, being chairman 
in 1930. 

Mr. A. Cuthill.—The death has occurred, at the age of 
seventy-seven, of Mr. A. Cuthill, who from 1897 to 1930 was 
an official of the Sheffield Corporation Electricity Department, 
first as mechanical engineer and later as power station engineer. 
He was responsible for the installation of the first turbine 
in Sheffield. 


Mr. A. S. Shier 


Financial 


Official Returns of Capital. 
Dividend Announcements. 


New Companies. 
Companies. 


New Companies Registered 


International Electrolytic Plant Co., Ltd.—Private company. 
Registered April 12th. Capital, £100. Objects: To carry on the 
business of chemical, electrical, mechanical and consulting 
engineers and contractors, electricians, welders and manufac- 
turers of electrolytic and electrical implements and other 
machinery, &c. The subscribers are: . Knowles, 
“ Benarba,” Dulwich Common, S.E.26; and N. T. Foley, 6, 
Moikham’s Drive, Woodford Green, Essex. A. E. Knowles is 
permanent director. Solicitors: H. J. Davis, Berthen & Munro, 
36, Dale Street, Liverpool. 


Electrode Holder Manufacturing Co., Ltd.—Private company. 
Registered April 16th. Capital, £1,000. Objects: To acquire and 
tur to account any patents or patents for inventions, &c. The 
directors are: J. S. Schofield, Gershom, Manor Way, Tyne- 
mouth; and A. H. B. Wilson, 7, Westcroft Road, Forest Hill, 
Northumberland. Secretary: Miss A. Dodds, Pilgrim House, 
Pilyrim Street, Newcastle-on-Tyne. Registered office: Pilgrim 
House, Pilgrim Street, Newcastle-on-Tyne. 


Vic. Coupland, Ltd.—Private company. Registered April 17th. 
Capital, £2,000. Objects: To carry on the business of electrical, 
lighting, heating, telephone, wireless, television and general 
engineers, fitters, contractors, &c. The directors are: V. Coup- 
land and Mrs. D, I. Coupland, both of 755, Hessle Road, Hull. 
Registered office: 755, Hessle Road, Hull, electrical contractor. 


Player Distributing Co., Ltd.—Private company. Registered 
Apri! 17th. Capital, £100. Objects: To carry on the business 
of 1:anufacturers of and wholesale and retail dealers in and 
importers and exporters of electrical and mechanical appli- 
ances, gramophones, gramophone records, wireless, telephonic 
and telegraphic apparatus, &c. The directors are: J. Pitman, 
76, Edgehill Road, Mitcham; and G. S. Cotton, 15k, Peabody 
Buildings, Lillie Road, Fulham, S.W.6. 


British Boiler Accessories, Ltd.—Private company. Regis- 
tered April 15th. Capital, £100. Objects: To carry on the busi- 
ness of electrical, mechanical and heating engineers, manu- 
facturers of and dealers in all kinds of equipment and acces- 
Sories for boilers, furnaces, &c. The subscribers are: A. Albu, 


Section 


Debenture Charges. Reports of Electrical 
Transactions in Stocks and Shares 


20, East Heath Road, N.W.3; and E. 8. Watkins, 13/14, Wal- 
brook, E.C.4. Registered office: 13/14, Walbrook, E.C.4. 


Turners (Epsom), Ltd.—Private company. Registered April 
13th. Capital, £3,000. Objects: To carry on the business of 
electrical, radio, mechanical and general engineers and engi- 
neering contractors, &c. The subscribers are: G. H. A. 
Perceval-Maxwell, Little Holt, Gerrards Cross, Bucks; and E. J. 
Pink, 3, Beech Way, Epsom. Gerard H. A. Perceval-Maxwell 
is permanent governing director. 


Turners (Esher), Ltd.—Private company. Registered April 
13th. Capital, £1,000. Objects: To carry on the business of 
electrical, radio, mechanical, and general engineers and engi- 
neering contractors, consulting wireless experts, designers, 
manufacturers and repairers of and dealers in radio and tele- 
phone apparatus, &c. The subscribers are: G. H. A. Perceval- 
Maxwell, Little Holt, Gerrards Cross, Bucks; and E. J. Pink, 
3, Beech Way, Epsom. G. H. A. Perceval-Maxwell is first and 
permanent governing director and chairman. 


Welwyn Electrical Laboratories, Ltd.—Private company. 
Registered April 12th. Capital, £1,500. Objects: To carry on 
the business of manufacturers of all kinds of electrical and 
mechanical apparatus, equipment and machines, &c. The 
directors are: E. B. Bull, 18, Harrington Gardens, 8.W.7; and 
W. B. Motum, 40, Heathfield Gardens, Golders Green, N.W.11. 
Registered office: Thorners Chambers, Ingram Court, Fen- 
church Street, E.C.3. 

Hindle Smart & Co., Ltd.—Private company. Registered April 
10th. Capital, £600. Objects: To acquire the business of elec- 
trical engineers and contractors heretofore carried on by Noel 
Hindle and Robert E. Smart at Manchester. The directors 
are: N. Hindle, 7a, Chapel Road, Northenden, Manchester; and 
R. E. Smart, 31, Beech Road, Stockport. Solicitor: Frank 
Hindle, 434, Corn Exchange Buildings, Manchester. 


Aero-Signals, Ltd.—Private company. Registered April 8th. 
Capital, £10. Objects: To acquire inventions relating to the 
use of electricity as applied to aeronautics in connection with 
flying aerodromes, navigation and lighting, &c. The directors 
are: J. Fodor, 60, Warminster Road, S. Norwood, London, and 
four others. Registered office: 3, Lincoln’s Inn Fields, W.C.2. 
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Empresa Electrica de Sajandi, Ltd.—Private company. Regis- 
tered April 7th. Nominal capital, £5,000. Objects: To acquire 
any grant, decree, concessions, rights, powers or privileges in 
Colombia, to produce, generate, use, store, regulate, trans- 
form, transmit, measure and distribute electrical energy or 
power, &c. The directors are: F. P. Sudbury, ‘‘ Woodlands,” 
Stanton Road, Ilkeston, R. M. Baker, 131, Pembroke Road, 
Clifton, Bristol, Wm. B. Sudbury, Lea Wood, Holloway, near 
Matlock, H. 8. Parnum, 16, Kingsley Way, Finchley, N.2, and 
C. J. London, Popayan, Colombia. Registered office: Criterion 
Buildings, Piccadilly Circus, W.1. 


Helios Electric Lamp & Glass Works, Ltd.—Private com- 
pany. Registered April 10th. Capital, £200. Objects: To carry 
on the business of manufacturers of and dealers in all kinds 
of electric lamps and electrical appliances, glass, glassware, 
china, pottery and porcelain, electrical, wireless, mechanical 
and general engineers, &c. The subscribers are: E. D. Syson, 
49, Queen Victoria Street, E.C.4, and L. C. Webster, 87, Bedford 
Road, East Finchley, N. Solicitors: Kennedy, Lindo & Co., 49, 
Queen Victoria Street, E.C.4. 


Arc Manufacturing Co., Ltd.—Private company. Capital, 
£10,000. Objects: To carry on the business of electrical, 
mechanical, chemical and general engineers, manufacturers 
and merchants of electrodes, electric and other forms of weld- 
ing and soldering, &c. The subscribers are: M. H. Heilbut 
and J. S. Mellor, Kennan’s House, Crown Court, Cheapside, 
E.C. Solicitors: Wild, Collins and Crosse, Kennan’s House, 
Crown Court, E.C. 


Returns of Electrical Companies 


Simmonds & Stokes, Ltd.—Particulars filed of fourth series 
of second debentures to secure £5,350 authorised February 24th, 
1937, charged on the company’s property and assets, present 
and future, including uncalled capital, the amount of the 
present issue being £4,600. 


William Ryder, Ltd.—Mortgage and debenture on land and 
premises at Bolton, Lancs, and the company’s undertaking and 
property, present and future, including uncalled capital, dated 
April lst, 1937, to secure all moneys due or to become due from 
the company to the District Bank, Ltd. 


Newton Distributors (Manchester), Ltd.—Debenture charged 
on the company’s property, including uncalled capital, dated 
April 5th, 1937, to secure £2,200. Holder: Lewis M. Glaney, 
Annadale, Okeover Road, Broughton Park, near Manchester. 


British Brown-Boveri, Ltd.—Capital, £50,000 in 10,000 shares 
of £5. Return dated December 18th, 1936. Al] shares taken up. 
£21,250 paid (£2 10s. on 8,500 shares). £7,500 considered as paid 
(£5 on 1,500 shares). Mortgages and charges, nil. 

British Radio Corporation, Ltd.—Capital, £10,000 in 7,000 74 per 
cent. preference (participating) and 1,000 75 per cent. preference 
(non-participating) shares of £1, and 40,000 ordinary shares of 
ls. Return dated January 13th, 1937. 2,000 participating pre- 
ference, 1,000 non-participating preference, and 30,000 ordinary 
shares taken up. £1,780 paid on 1,000 non-participating pre- 
ference and 15,600 ordinary shares. £2,720 considered as paid 
on 2,000 participating preference and 14,400 ordinary shares. 
Mortgages and charges, £555 


Ever Ready Electric Carbon Co., Ltd.—Capital, £50,000 in £1 
shares. Return dated October 16th, 1936. 30,000 shares taken 
up. £30,000 paid. Mortgages and charges, nil. 


Polchar’s Wireless, Ltd.—Capital, £2,000 in £1 shares (in- 
creased from £250 on January 29th, 1937). Return dated July 
24th, 1936. 25 Oshares taken up. £21 paid. £229 considered as 
paid. Mortgages and charges, £776. Return of allotments 
made up to January 29th, 1937, shows a further 1,750 shares 
allotted for cash and fully called up. 


Edward Dewhurst, Ltd.—Capital, £20,000 in £1 shares. Return 
dated October 26th, 1936. 15,672 shares taken up. £1,502 paid. 
£14,170 considered as paid. Mortgages and charges, £7,761 7s. 6d. 


City Notes 


The Southern Areas Electric Corporation, Ltd.—Presiding at 
the annual meeting held on Friday last, the Rt. Hon. Viscount 
Elibank (chairman), briefly reviewed the accounts for 1936 
and said that their subsidiary companies had paid dividends 
during the year amounting to £33,038, as compared with 
£23,850 in 1935. During 1936 the number of consumers had risen 
by 10.4 per cent., and there was an increase in the sales of 
kWh of 18.3 per cent. The latter figure compared with an 
average of about 15 per cent. for the country. The average 
price received per kWh was 2.23d., a reduction of 0.15d. com- 
pared with the previous year, but in spite of this receipts 
from sales rose by almost 11 per cent. With regard to the 
McGowan Report, it was impossible to forecast the probable 
course of events before a Bill had been submitted to Parlia- 
ment, but it was unbelievable that undertakings would be 
compulsorily acquired except on fair terms. All their under- 
takings were already supplying electricity on the standardised 
system; they had in operation in every area a reasonable two- 
part tariff, with a low secondary kWh rate; and everywhere 
they purchased current in bulk and distributed it, and as 
economies in centralised stations enabled bulk supply charges 
to be lowered to distributors they intended to make further 
reductions in tariffs. Consumers had the advantage of hire 
and hire-purchase schemes and they purchased stores and 
materials on a group system and passed to their subsidiaries 
the full advantage gained thereby. When a policy of a holding 
company such as theirs was thus exercised, and was supple- 
mented by the far greater ease with which capital could be 
raised for developing small undertakings under a ‘“ group 
system,”’ it was difficult to see what other advantages of sub- 
stance would accrue to any of their subsidiaries if merged 
elsewhere. Concerning their electrical manufacturing sub- 
sidiary, its output had again shown a new high record in 1936, 
while the order book to-day was fuller than ever before. 


The East Anglian Electric Supply Co., Ltd., held its annual 
meeting on .Friday last, when Brigadier-General Wade H. 
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Hayes, who presided, said that the revenue from sales of elec. 
tricity, meter rentals, &c., for the year ended December Slst 
last, amounted to £225,392 (£183,777), and they had a net profit 
of £21,550, as compared with £10,091 for the previous year. In 
capital expenditure there was a net increase for the year of 
£250,795, while expenditure on assisted wiring showed a net 
rise of £3,983. They were beginning to earn a more satisfac. 
tory return on the large capital provided to supply electricity 
to the rural area, and in the face of these results they had 
decided to reduce the two-part tariff ‘‘ unit rate’? from 1jd. to 
ld. as from July lst next. In 1936 they connected 4,714 addi- 
tional consumers, making a total of 28,913, an increase of 20 
per cent. The load connected increased by 9,753 kW to 46,886 
kW, and the sales of electricity rose by 38 per cent., making 
a total of over seventeen million kWh sold during the year. 
Mains were extended by a further 212 miles, which afforded 
supplies to fifty-four additional towns and villages, giving a 
total of 385 connected at the end of the year. 


The Marconi International Marine Communication Co., Ltd. 
—Presiding at the annual meeting heid on Friday last Mr. 
J. C. Denison Pender (chairman) said that during the past 
year the average number of vessels out of commission in which 
they were interested had fallen to 7.22 per cent., as compared 
with 10.6 per cent. for 1935. In January, 1936, the number of 
ships actually laid up was 172, but by the close of the year 
this number had dropped by seventy-three. Ships in commis. 
sion in which they were interested increased during the year 
by thirty-six to a total of 1,886, and the large number of ships 
in course of construction or planned augured well for the 
future of the company. In spite of intensive competition they 
had secured over 80 per cent. of the orders for wireless appara- 
tus for new tonnage, and over 88 per cent. of all the available 
marine wireless business. The satisfactory state of the results 
obtained during 1936 was in no small measure due to the 
increasing use of wireless on vessels which were not compelled 
by law to carry apparatus, such as trawlers and small coastal 
vessels, and this in itself was an indication of returning pros- 
perity in the shipping industry. They could look forward to 
the future with confidence; the business secured already in 
the current year was well in advance of that obtained in 1936. 

Franco Signs, Ltd., reports that the combined trading profits 
of the subsidiary companies for the year ended September 
30th, 1936, amounted to £32,148, and that dividends have been 
paid to the parent company totalling £24,200. To this is added 
an interim dividend of £9,800, in respect of the year to Sep- 
tember 30th, 1937, giving a total gross revenue for the initial 
period May 8th, 1936, to March 3lst, 1937, of £34,000, less £8,075 
income tax. A final dividend of 6d. per share is recommended, 
which with the interim of 4 per cent., makes a total of 10 per 
cent. per annum for the period, and £2,030 is carried forward. 
Presiding at the annual meeting on April 15th the Marquess 
of Milford Haven (chairman) said that he regarded the finan. 
cial results for the year as satisfactory, particularly since an 
amount of advance expenditure, larger than usual on account 
of the expansion of hiring business, had been written off in the 
year under review. The main benefit of that would accrue to 
the company in the next and ensuing financial years. The 
extensions at the factory had now been completed. Those ex. 
tensions had enabled the layout of the factory to be reorganised 
on modern principles and should enhance the productive 
efficiency of the various manufacturing processes. They con. 
tinued to find trading conditions satisfactory, and there was a 
distinct increase in the proportion of contracts secured on a 
hiring basis as compared with contracts for direct sales. 

The Electric Supply Corporation, Ltd., held its annual meet- 
ing on Monday last, when Mr. K. A. Scott-Moncrieff (chairman 
and managing director), who presided, referred to the accounts 
for 1936 and said that they had had to provide for the abandon- 
ment of their own generating plant at Falmouth and 
St. Andrews. They were now left with only one undertaking 
(the Peterhead Co.) generating its own supply of electricity, 
and this was now about to go over to a bulk supply. During 
the year the number of their consumers had increased by 19 


per cent. against an increase of 21 per cent. in 1935, while the 
sales of electricity had risen by 24 per cent., as compared with 
19 per cent. in the previous year. This rise in sales was partly 
due to the greater use of electricity for domestic purposes and 
a marked improvement in the shipbuilding trade. A few 
years ago they obtained shares in the Jersey Electricity Co. 
with the intention of obtaining a further interest in that under- 
taking, but the States of Jersey expressed an opinion that the 
States should acquire the whole of the ordinary share capital 
of that company, and the Electric Supply Corporation had sold 
its holding. 


W. T. Henley’s Telegraph Works Co., Ltd, reports a trading 
balance of £402,491, as compared with £237,576 for the preceding 
accounting period of nine months, and a net profit of £330.752 
(against £186,672), to which is added £492,936 brought in, mak- 
ing £823,688. From this is deducted the centenary bonus to 
staff and workpeople, £22,530; provision for depreciation of 
trustee securities since December 3lst, 1936, £20,000; and £100.00 
transferred to reserve. The final dividend on the ordinary 
stock is 64 per cent., plus a cash bonus of 5 per cent. and a 
centenary cash bonus of 33 per cent., making the total distri- 
bution for the year 183 per cent. The balance carried forward 
is £428,408. The report states that the general improvemeni in 
business referred to last year has been maintained. To mark 
the centenary of the business a bonus of one share for every 
share held was allotted to ordinary shareholders and the ordi 
nary and preference shares were converted into stock. Meet 
ing: April 30th. 

Cable & Wireless (Holding), Ltd., has now issued details of 
the capital reorganisation scheme, reference to which was made 
in our issue of April 9th. The scheme proposes to reduce the 
capital by approximately £22,500,000 to £24,746,000. The existing 
“A” stock totalling £20,767,840 and the B’ stock of £8,703,3% 
are to be cancelled and new ordinary stock will be issued in 
exchange. Holders of ‘‘A” ordinary stock will receive £30 of 
ordinary stock in the reorganised capital in respect of each £10 
of “A” ordinary stock held, and “B” ordinary stockholder: 
will receive £7 10s. of ordinary stock for each £100 of “B’ Fy 
ordinary stock held. Preference stockholders will receive | 
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- £7 6s. 9d. of 4 per cent. cumulative funded income stock, being 
equivalent to the amount of the dividend arrears cancelled, 
less tax. The proposals will be submitted to an extraordinary 
meeting to be held on May 24th. The directors recommenu 
the payment out of the 1936 profits a dividend of 5} per cent., 
jess tax, on the preference stock. 


The Rangoon Electric Tramway & Supply Co., Ltd., reports a 
net profit for 1936 of £59,090, as compared with £70,047 in the 
preceding year, which with £24,123 brought in makes £83,213. 
Jt is proposed to pay a final ordinary dividend of Rs.1l per 
share, which with the interim is equal to 9 1/6 per cent. 
(against 10 per cent.), and to carry forward £17,797. A resolu- 
tion will be submitted at the annual meeting on April 29th 
that the £100,000 5 per cent. mortgage debenture stock, which 
was redeemed in February, 1935, but which was kept alive and 
has been available for re-issue, shall be cancelled forthwith, 
and that the £200,000 of the like stock which is to be redeemed 
on June 30th next, at 105 per cent., shall be cancelled on re- 
demption being effected. 


Increases of Capital.—The nominal capital of the following 
companies has been increased to the extent shown: R.S.C. 
Radio, Ltd., from £100 to £6,000; British Mechanical Produc- 
tions, Ltd., from £120,000 to £125,000; Erlco (Electrical Ser- 
vices), Ltd., from £4,000 to £10,000; A. Randow, Ltd., from 
£5,000 to £15,000; Lancashire Dynamo & Crypto, Ltd., from 
£380,000 to £460.00; North Wales Power Co., Ltd., from 
£1,000,000 to £2,000,000; British Aluminium Co., Ltd., from 
£4,500,000 to £7,000,000; Campbelltown and Mid-Argyll Electric 
Supply Co., Ltd., from £10,000 to £30,000; Anglo-Portuguese 
Telephone Co., Ltd., from £1,350,000 to £1,700,000; Thurso and 
District Electric Supply Co., Ltd., from £3,000 to £10,000; Ade- 
laide Electric Supply Co., Ltd., from £3,125,000 to £3,375,000; 
British Insulated Cables, Ltd., from £2,666,666 to £3,000,000. 


The London Electric Transport Finance Corporation.—The 
accounts for 1936 show assets of £32,373,939, of which £15,453,782 
is in cash on deposit, loans of £12,298,753, short-dated securities 
of £3,039,467, and Treasury Bills £524,825. Discount on deben- 
ture issue is £960,000, and interest accrued on loan £82,989. 
Under the agreement with them, the transport undertakers pay 
the company’s administration expenses and also interest upon 
its £32,000,000 of 24 per cent. guaranteed debenture stock, and 
make good any realised losses upon the company’s investments. 
On the other hand, they are entitled to the benefit of all income 
from the investments. 

The L.M. Ericsson Telephone Co., of Stockholm, reports a 
surplus for 1936 of kr. 7,768,000, as against kr. 5,540,000 in the 
preceding year. After deducting writings-off and reservations 
for taxes, there is a net surplus of kr. 434,000. To make the 
position of the company less vulnerable to the risks of future 
losses the board proposes to place a further kr. 20,000,000 to 
the debenture reserve fund, raising it to kr. 35,000,000. After 
deducting the net surplus there is a deficit on the balance sheet 
of kr. 19,566,000, which with kr. 9,444,000 brought in makes a 
total deficit of kr. 29,010,000. To cover this the board proposes 
that the shares now nominally kr. 50 be written down by 30 per 
cent., to kr. 35, reducing the capital by kr. 30,249,000. 


Companies to be Struck Off the Register.—The names of the 
following companies will be struck off the Register at the 
expiration of three months unless cause is shown to the con- 
trary :—The Abbey Electrical Co., Ltd.; Alfred White Electrical 
Co (1931), Ltd.; Bela Radio, Ltd; Epoch Radio Manufactur- 
ing Co., Ltd.; European Hydro-Electric Co., Ltd.; Olympia 
Radio, Ltd.; R. C. & Wilson Electric, Ltd.; and Spencer Radio, 
Ltd; A-Z Electrics, Ltd.; Electrical Equipment Repair Service, 
Ltd.; Sunbeam Electric, Ltd.; Synba Electric, Ltd. 


The Wellingborough Electric Supply Co., Ltd., reports a total 
revenue for 1936 of £38,693, and working expenses of £24,359. 
After deducting depreciation (£5,982), debenture interest, &c., 
there is a profit of £6,143. A balance of £2,207 is brought in 
and after placing £2,000 to general reserve and £360 to em- 
ployés’ benevolent fund, £5,990 is available. A final dividend 
of 6 per cent. is recommended, making 7 per cent. for the 
year, and £2,490 is carried forward. 


_ The North Somerset Electric Supply Co., Ltd., reports a trad- 
ing profit for the year ended December 3lst, 1936, of £43,071, 
to which is added dividends from subsidiaries and_ interest 
received making a gross profit of £45,731. To this is added 
£2,703 brought in, general reserve receives £5,000, and_ the 
ordinary dividend for the year is 7 per cent., leaving £3,219 to 
be carried forward. The report states that the sales during 
the year rose from 23,500,651 kWh in 1935 to 27,901,469 kWh. 


Walsall Conduits, Ltd., reports a net profit for 1936, after 
making provisions, except tax, of £118,304, of which £101,802 is 
attributable to the period prior to incorporation of the com- 
pany, namely, January 1st to November 12th, 1936. The balance 
available is £12,462 and the final ordinary dividend is 6} per 
cent., less tax for the period November 16th to December 3lst, 
leaving £4,373 to be carried forward. 


The Western Union Telegraph Co. reports gross operating 
Tevenues in 1936 of $98,420,000, an increase of $8,552,000 as com- 
pared with 1935. Expenses, including taxes and _ interest, 
totalled $92,837,000, the balance carried to surplus account 
being $7,199,000. A dividend of 75 cents a share was declared 
out of surplus and paid in January. 


Warner’s Radio & Electric is paying a final dividend of 15 
per cent., actual, and a bonus of 74 per cent., actual, on the 
old ordinary shares in respect of the six months ended March 
3lst. The date of the company’s accounting period was changed 
from September 30th to March 3lst, so that the accounts in 
connection with the above dividend will cover a period of six 
months only. The shares issued in February last year do 
not rank for this dividend and bonus. 


_ The Oriental Telephone & Electric Co. reports a net revenue 

lor 1936, after charging £26,959 for depreciation and renewals, 

of £103,843, as compared with £101,625 for 1935, to which is 

added £51,569 brought in. The fina] ordinary dividend is 8 per 

cent., making 12 per cent. (same). General reserve receives 

= on contingencies reserve £10,000 and £53,773 is carried 
Tward, 
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R. A. Lister & Co. are issuing a further 150,000 ordinary shares 
to shareholders at 62s. per share in order to meet the cost of 
the extensions of the factories of its company and that of 
Blackstone & Co., the control of which it acquired a year ago. 
The new shares will rank pari passu for dividend with the 
existing shares. 

The Ever Ready Trust Co., Ltd., proposes a final dividend on 
the ordinary stock and deferred shares of 5 per cent., making 
8 per cent. for the year to March 3lst, as compared with 7 per 
cent. in the previous year. 

The Power Investment Corporation is paying a final divi- 
dend of 4 per cent. in respect of the year to March 3lst (against 
3 per ceut.). 

The Hydro-Electric Securities Corporation has declared a 
dividend of 20 cents per share, less Canadian tax, on the 
common shares. 

Philco Radio & Television Corporation of Gt. Britain has de- 
clared a dividend of 25 per cent. actual for the period from the 
date of incorporation to December 3lst, 1936. 

The Telephone Manufacturing Co. is paying a final dividend 
of 65 per cent., making 9 per cent. for 1936 (against 74 per 
cent.). 

Sydney S. Bird & Sons have announced an interim dividend 
of 74 per cent. on the ordinary shares. 

Lancashire Dynamo & Crypto, Ltd., announces that the issue 
of 86,666 ordinary £1 shares to shareholders has been fully 
subscribed. 

Babcock & Wilcox, Ltd., are paying a final dividend of 6 per 
cent., making 10 per cent. for the year (against 8 per cent.). 

Atlas Electric & General Trust is paying a final dividend of 
34 per cent. on the 7 per cent. cumulative preference shares. 

The Cawnpore Electric Supply Corporation is paying a final 
dividend of 7 per cent., making 10 per cent. for the year (same). 

Burco, Ltd., has announced an interim dividend of 7} per 
cent. 

Erinoid, Ltd., is paying an interim dividend of 3 per cent., 
actual, less tax (against 4 per cent.). 


Stocks and Shares 


Ss EXCHANGE markets are not likely to be greatly 
affected by the opening of the Budget which took place 
this, Tuesday, evening. Its provisions were known after the 
close of the Stock Exchange this evening, but in the dealings 
which took place over the telephone after hours, no material 
alterations occurred in the prices with which our lists are 
particularly concerned. The strength of British Government 
and other investment securities, manifested on the eve of the 
Budget, was ascribed to the investment of capital that had 
been held back in anticipation of fresh burdens of taxation. 
It became generally assumed, however, a few days before 
the Chancellor of the Exchequer spoke, that the taxation, of 
whatever nature, was not likely to prove so heavy as to impose 
a check upon expansion of industry, seeing that it is upon 
this latter factor that the revenue must depend for obtaining 
the money necessary to finance the country’s needs. The 
investor accordingly started to lay in stock before the Budget 
was opened. The announcement of a National Defence “‘ con- 
tribution ’’ has provided discussion with a topic of lively 
interest. 

Publication of the Cable and Wireless scheme aroused a 
good deal of attention. The broad details were known, of 
course, in advance and had caused some measure of dissatis- 
faction—probably inevitable whatever scheme had been_pro- 
posed. It remains to be seen whether the proposals will be 
adopted at the meetings which take place on May Mth. 


An Unhappy Account 

The Stock Exchange pre-Budget Account, for which Settle- 
ment Day is on Thursday of this week, will long be remem- 
bered, by investors and speculators alike, as a very unpleasant 
experience. Trouble started, of course, with rumours of a 
change in the United States gold policy, and was emphasised 
by Mr. Roosevelt’s pronouncement that the cost of durable 
commodities had risen too far. The stone fell, it goes without 
saying, in the centre of the gold and commodity markets, but 
the _ ran through practically every other section of the 
Stock Exchange. In the two centres mostly affected, a 
speculative position of considerable proportions was disclosed : 
the first signs of a crack in the structure brought in hasty 
selling, which developed into forced liquidation. There is 
usually, after any ‘‘shake-out,’’ a clearer atmosphere, show- 
ing a fresh basis for a more orderly advance. Heavy differ- 
ences will, however, call for settlement, and the effects may 
not wear off for some days to come. 


Electrical Equipment Shares 

This may serve to explain the lackadaisical appearance worn 
lately by the markets for electrical equipment and other in- 
dustrial shares which have little proper connection with the 
source or consequences of recent disturbing factors. One 
explanation is that nervousness has an infectious quality which 
spreads a restricting hand over investment generally; another 
is that good stocks have to go overboard to lighten the load 
of speculators’ losses in other directions. The offering of 
shares in markets temporarily deprived of support exerts, of 
course, a depressing influence on prices. So far as electrical 
equipment shares are concerned, price-falls during the past 
week have been neither widespread nor severe. British In- 
sulated lost } to 5, and Crompton Parkinsons were marked 
down to the same extent, to 33. Callenders and Siemens lost 
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is each, to 4} and 33s. 9d. respectively. Associated Electrical 
receded further to 48s. 6d., but General Electrics picked up 
half-a-crown, to 88s. Reyrolles have fallen away, since the 
meeting, to 68s. 9d.; the price includes rights to the offer of 
new shares, on a one-in-three basis, at 25s. per share. Firm 
spots were Johnson & Phillips, at 46s. 3d., and Switchgear & 
Cowans, 17s. 6d. Telephone Manufacturing remained at 
10s. 6d., despite the raising of the dividend from 7} per cent. 
to 9 per cent. 


Cable and Wireless 

The market has now had a week or two in which to consider 
the capital re-organisation scheme submitted, in outline, by 
the Cable and Wireless company. The filling-in of details, 
by this week’s circular, added little of a nature likely to in- 
fluence impressions already formed with regard to the pro- 
posals. The chief item of new interest was, needless to say, 
the suggestion of a possible 4 per cent. dividend, for this year, 
on the written-down ordinary stock. Some disappointment 
with the forecast is shown in falls of 5s. each in the prices 
of the existing ordinary issues. Allowing for the dividend 
deduction, the price of 109}, ex-dividend, for the preference 
stock is unchanged on the week. Globe Telegraph ordinary, 
at 16}, are 5s. up on the week; Marconi-Marines advanced to 
35s. after the annual meeting. American ‘‘ Tel. and Tel.”’ 
lost 3 points to 1704. 


‘* Shares on Offer’’ 

Mention made here from time to time of shares which are 
on offer, either as new shares by an existing company, or of 
shares that are on offer in the Stock Exchange market, has 
brought an inquiry as to where these shares are obtainable. 
In regard to those which are quoted as being available in the 
market, these can be bought, of course, through any Stock 
Exchange broker. 

The query seems to be directed, however, mainly to issues 
of new shares made by companies themselves, and our corre- 
spondent says that he has written to at least a couple of them 
offering to take up new shares that are not applied for by the 
proprietors. In neither case was he successful. 


Diversities of Operation 

It may be of general service to point out that where a com- 
pany offers new shares to its propzietors. at a price below that 
which is ruling in the market at the time for the old issue, 
and the full extent of the rights is not exercised, the under- 
writers to the issue receive, of course, those which are left 
over. Sometimes forms are provided by the company for 
shareholders to make application for new shares in excess of 
those to which they are entitled pro rata. If there is neither 
underwriting, nor a form for excess shares, it can happen that 
the directors will sell in the market whatever new shares 
are left over, and will place whatever profit accrues from this 
source, to the credit of the company. 

There is no fixed rule as to what shall happen in a case 
such as this, but it will be seen, we think, that the outsider 
who has neither part nor lot in a company, will be unable to 
obtain newly-issued shares direct from that company. 


Miscellaneous Matters 

The market for Home electricity shares has continued to be 
a firm spot in the yielding ground of industrial markets gen- 
erally. Prices are scarcely changed on the week; their 
stability speaks well for the underlying confidence in the 
market. Support has been forthcoming for gilt-edged 
securities, which gathered strength with the approach of the 
Budget. Central Electricity Board stocks took on a firmer 
appearance; London Transport ‘‘A’’ rose 2 points, to 119}, 
but the ‘‘C”’ stock has again weakened, falling from 90 to 87. 
T. Tillings and British Electric Traction deferred responded 
to the Tilling and B. E. T. bonus declaration, with advances 
to 63s. and 1500 respectively. Revival of interest in South 
American issues, lifted Anglo Argentine Trams first preference 
from 4s. 6d. to 6s. 9d., and the same company’s 4} per cent. 
debentures from 36} to 40. Brazilian Tractions, on the other 
hand, were depressed further to 254. Rubber shares have 
suffered a set-back, but show signs of resiliency at the lower 
levels. A better tone in the iron and steel market assisted a 
recovery, to 32s., in the price of Vickers. Babcocks at 49s. 3d. 
ex div. are slightly better on the increase of 2 p.c., in the 
dividend—now 10 p.c. 


Fixed Trusts 

_Despite its detractors, the fixed trust principle has grown, 
since its introduction to this country five years ago, to a 
stature compelling general attention. The Stock Exchange 
will watch with interest the response to a tentative inquiry 
by a fixed trust as to whether holders of sub-units will agree 
to a conversion of the trust into an investment company of 
the familiar “‘managed’’ type. From the Stock Exchange 
point of view, the change, if widely adopted, would appear, 
at least superficially, to have beneficial possibilities. |The 
House has had few reasons for welcoming the trusts, and 
others for disliking them; one unwelcome effect has been the 
tying-up, more or less permanently, of blocks of popular indus- 
trial shares, with consequent contraction of their market- 
ability. ‘The suggested conversion would not only remove dis- 
advantages, but would presumably bring something more 
positive in the shape of business in the reconstituted companies’ 
shares. The proposals are, however, at present in the air. 
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Share List of Electrical Companie } 


Home Exectrriciry ComMPanigs, 


Dividend. Rise Yield, 
Nom. Price. or p.c, 


Previous. Last. Apl. 20. Fall £0 

Bournemouth and Poole ... 1 15 15 73/9 _ 414 

City of London .... 1 7 7 35/6 44) 

Clyde Valley 1 7 8 44/6 311 

County of London... 1 10 10% 52/- 404 

Edmundson’s 7% Pref. ... 1 7 7 33/ —— 4101 

Do. Ord. . 1 8 8 43/- — 3144 

Elec. Dis. Yorkshire ie 1 9 9 45/- +6d. 4 0,5 

Elec. Fin. and Securities ... 1 12 12) 25 471 

Elec. Suppiy Corporation 1 11 12 57/-xd — 44) 

Lancs Light and Power ... 1 7% +1/- 4 55 

Lond. Assoc. Electric . 1 7 32/6 46; 

London Electric ... hid wes 1 7 8 36/- _ 49) 

London Power Deb. Red. «. Stock 5 5 106} a 414) 

Metropolitan se i 1 10 10 50/6 — 319 2 

Midland Counties ... 1 7t 8 40/6 _— 319 9 

Mid. Elec. Power ... 1 8 9 2k 45% 

North Eastern Electric Ordinary 1 6 7 34/- - 424 

Do. 7% Pref. a os 1 7 7 34/6 +6d. 41:8. 

Northampton 1 10 10 48/9 42% 

Notting Hill 6% Pref. ... 6 6 463 

North Met. Elec. Ordinary “ 1 10 10 51/3 —9d. 318 6 
Do. do. 6% Pref. 1 6 6 29/6 — 414 

Scottish Power = 1 8 8 40/- _— 40% 

South London 1 7 7 32/- 476 

Whitehall Elec. Invst. 74% Pref. 1 7 «23/0 610 5 

Yorkshire Elec. ... 1 8 8 44/- +6d. 3 12 4 

Pus.ic Boarps. 
Central Electricity, 1950-70 ... Stock 5 5 112 493 
1955-75 5 114 +1 
Do. 1951-73 44 108} +1 430 
Do. 1963-938 ... ,, 97} $1110 

London Elec. Trans. Gtd. 2b 91 215 0 

London & Home Counties, 1955-75 —,, Ay 44 «2110 4110 

London Passenger Transport, A... 44 116} +2 317 3 

Do. do. 5 119} 438 

Do. do. C..- 4h 87 4126 

West Midlands Joint Elec. 1948-68 _,, 5 112} 490 
TELEGRAPH AND TELEPHONE 

American Tel. & Tel... $160 9 9 170} 67 

Anglo-Am. Tel. Pref. Stock 6 6 120 —+ 5 00 

Do. ... lt 29 +4 5 35 

Cable & Wireless 55% Pref. ... ,, 4b — 5 06 
Do. A. 74% Ord. 28 -- 

Globe Tel. & Tel. Ord. ... 44° 16} +% 214 5 
Do. do. Pet. ... 6 6 13g — 480 

Great Northern Tel. me -- 10 2 £2 43 +$ 4130 

Marconi-Marine ... 1 10 13 +e 459 

Oriental Telephone Ord. ... wis 1 1z* 12° 3} —* 31610 

Home anp Foreicn Trams, ETC. 

Anglo-Arg. Trams First Pref. ... 5 Nil Nil 6/9 +2/3 -- 
Do. do. 2nd Pref. ... 56 Nil Nil 3/9 -- 
Do. do. 5% Deb. ... .. Stock Nil Nil 273 +2 -- 

British Electric Traction Df. Ord. _,, 5 5 1500 +50 -- 
Do. do. Pref. Ord. ... os ae 8 8 165 — 4155 

Brazil Traction ... .... $100 — 70 cts. 25} —} 

Brit. Columbia Elec. Rly. Pce. ... Stock 65 5 104} -- 415 

Mexican Light Common ... $100 Nil - 
Do. 1st Bonds... $500 5 5 434 

Victoria Falls Ord. 1 20 12 70/- 

West Riding 1 6} 10 47/6 442 

MANUFACTURING COMPANIES. 

Aron Electricity Ord... on 1 10 15 2 _— 6 4 

Assoc. Elec. Ord. ... om sie 1 8 10 48/6 —6d. 4 2 
Do. Pref. ... 1 8 8 37/- 466 

Babcock & Wilcox on <i 1 8 10 49/3xd +9d. 4 1 3 

British Aluminium Ord. ... 1 7 «610 52/6 316 2 

British Insulated Ord. ... ... Stock 20 20 $e 

Brush Ord.... ... Stock Nil Nil 54 

Callender’s ... wi 1 15 15 4} 369 
Do. Pref. 1 6} 64 30/0 468 

Crompton Parkinson Ord. 126 126 67/6 
Do. 8% Pref. ... 1 8 8 37/6 “= 454 

Electric Construction 1 3} 7 37/6 -- 314 8 

Enfield Cable Ord. 1 25 25 5st — 412 

English Electric ... 1 Nil’ WNil 34/6 
Do. do. Pref. 1 64 6} 24/- 56 8 4 

Ericsson Tel. 5/- 20 25 55/- ae 267 

Ever Ready 5/- 35 35 33/6 +9d. 5 4 6 

Ferranti Pref. 1 7 7 26/3 _ 5 6 8 

G.E.C. Pref. 1 6} 64 «31/3 432 
Do. Ord. 1 10 15 88/- +4 3 8 2 

Henleys... 5/- 30 15 19/3xd_ — 318 0 
Do. 44% Pref. 1 4 #4 WwW 400 

India-Rubber Pref. 1 5} 5} 22/6 417 9 

Johnson & Phillips 1 7% «10 46/3 +1/9 4 6 6 

Lancashire Dynamo 1 10 20 3% — 516 3 

Siemens Ord. ine os 1 5 6 33/9 —* 311 2 

Telegraph Construction ... Nil 7 2 3 6 8 


* Dividends are paid free of Income Tax. 
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Ltd. (Standard Electric Aktieselskab). June 19th, 1936. (Con- 
apanie : 1 rw lb fi d 18267. ‘‘ Electrode system for rectifying or controlling elec- 
* Compiled expressly for this journa a firm of chartere trical oscillations.”” _Naamlooze Vennootschap Philips’ Gloei- 
atent agents. The numbers in parenthesis are those under lampenfabrieken. July 3lst, 1935. (Addition to 12707/36.) 


——— vaich the specifications will be printed and abridged and all 463230.) 
po _ subsequent proceedings will be taken. 19192. ‘Switches for electric transformers.” _ British 
Pe, Thomson-Houston Co., Ltd. July 10th, 1935. (Addition to 
‘all. 16651. “Electric circuit arrangements for electric-discharge 400962.) 463161.) 
devices.” General Co., Ltd., J. Ryde and J. 19290. ‘Electrically heated roasting and baking ovens.” 
— 44 Randall. June 7th, 1935. (Cognate application 17617/35.) British Thomson-Houston Co., Ltd. July 12th, 1935. (463231.) 
(463299.) 19420. ‘Signalling and like electric lamps.” British 
- and E. Thomson-Houston Co., Ltd. July 15th, 1935. (463232.) 
6d. Vennootschap Machinerieen-En Fab- oni’s Wireless Telegraph Co., Ltd. October 
47 rieken October 10th, 1934. b 21833. ‘‘Cathode-ray tube television transmitting 
— 26467. ircuit arrangements for cathode-ray tube appara- H. Miller. September 24th, 1935, (Divided out of 26479/35.) 
‘} ius.’ Marconi’s Wireless Telegraph Co., Ltd. September 29th, (463297 
4 54 1934. ( ) 22660. Magnetron arrangements.”’ Telefunken Ges. fir 
“Radio receiving and high-frequency coupling arrange- rahtlose Telegraphie. August 15th, 1935. (463236 
ents.” arconi’s Wireless Telegraph Co., Ltd. September “ ” , 
TT h. 1984, (Addition to 12807/35.)” (363254, Pp 1936 lamps.” U. W. Doering. August 19th, 
- 3 19 2 26470, “Electrical oscillation generator arrangements.” Mar- 24838. “Arrangements for flexibly connecting together parts 
- «8 19 coni’s Wireless Telegraph Co., Ltd. October 18th, 1954. of electric-discharge apparatus, especially parts of metal-vapour 
45 (463255.) rectifiers.” Siemens-Schuckertwerke Akt-Ges. December 7th, 
. 424 26501. Television apparatus. Hazeltine Corporation. 1935. (463237.) 
6d. 4 October Sth, 1934. (463318.) _ 25236. ‘‘ Telephone, radio and like communication systems.” 
- 424 26561. “‘ Automatic speed-control of electric motors.” British Naamlooze Vennootschap Philips’ Gloeilampenfabrieken. Sep- 
‘ 46a Thomson-Houston Co., Ltd., and F. J. Everest. September tember 19th, 1935. (463178.) 
9d. 3 18 4 bet 25446. ‘High frequency signalling systems and apparatus.” 
: ees: 974, ¢ gulating the air-gap betwee: stator Standard Telephones & Cables, Lid. October 12th, 1935. 
and the rotor in dynamo-electric machines having annular (463238.) 
4 008 elements.” J. W. Swendsen. September 25th, 1935. (463259.} 23893. “‘Thermionic tubes.” Rogers Radio Tubes, Ltd. May 
47t 27167. ‘‘Electric lamps of the multi-filament type.” A. C. 20th, 1936. (463241.) P 
610 scanes. October 2nd, 1935. (463320.) 
bd. 12 30134. timepieces.”” H. Bueche. November Ist, 
1934. (463201.) 
30399. ‘*Combined plug couplings and electric switches.” Trade Mark Applications 
wn” Ltd., and R. T. Waite. Te | among the recent British 
3 trade marks. Objections against any of the proposed marks 
1 47% Ine. Johnson Labora may be entered within one month from April 14th:— 
1 . 0 30813. ““Electro-magnetically operated indicators.” Phoenix Twinlock. No. 574470. Class 6. Vacuum cleaning machines. 
10 Telephone & Electric Works, Ltd., and F. G. Bell. November —Crystal Twinlight (Scotland), Ltd., 80, West Nile Street, 
4 110 33878. “‘Cold cathode electron-discharge tubes.” W. Rogowski. Sparton. No. 574050. Class 6. Refrigerating machines and 
B 68173 December 6th, 1935. (463210.) parts thereof, &c.—The Sparks-Withington Co., Jackson, Mich., 
438 . ' 1936 U.S.A. (British representatives, Gee & Co., 51-52, Chancery 
412 6772. Electric systems of remote indication of variable quan- Lane, W.C.2.) 
4 90§ tities.” General Electric Co., Ltd., A. A. Chubb and C. Myers. MR (lettering and design). No. 570071. Class 8. Electric are 
March 6th, 1936. (463219.) lamps used in the production of films.—Mole-Richardson (Eng- 
7392. ‘Method and apparatus for manufacturing a coated land), Ltd., 20, Chesham Place, Belgrave Square, 8.W.1. 
insulated wire.” Zaidan Hojin Rikagaku Kenkyujo. March AFA (lettering and design). No. 571850. Class 8. Primary 
Se 12th, 1935. (463290.) and secondary electric cells and batteries and parts thereof.— 
11080. ‘‘ Electrie-discharge devices.” General Electric Co., Akkumulatoren Fabrik Gesellschaft, Berlin, S.W.11, Germany. 
5 00 Itd. (Patent-Treuhand-Ges. fiir Elektrische Glihlampen.) (British representatives, Edward Evans & Co., 40-43, Chancery 
5 35 April 17th, 1936. (463221.) Lane, W.C.2.) 
5 0 6 12675, ‘Electric switch mechanism for controlling electric Xervac (lettering and design). No. 575634. All goods in 
- motors.” Igranic Electric Co., Ltd., and 8. R. Wright. May 5th, Class 11.—The Crosley Radio Corporation, Cincinnati, Ohio, 
— 1936. (463293.) ; U.S.A. (British representatives: Carpmael and Ransford, 24, 
1 17102. ‘* Telephone systems.”’ Standard Telephones & Cables, Southampton Buildings, Chancery Lane, W.C.2.) 


e 
Quick-starting Stand-by Plant 
AST week an interesting demonstration took place of semi- perature relay will sound an alarm in the event of the cooling 
automatic stand-by electricity generating plant which has water temperature falling to an unduly low level. 
' been installed by Austinlite, Ltd. (proprietors: Chance On the forward engine shaft extension (flywheel end) is 
~ Brothers & Co., Ltd.), in conjunction with Davy Paxman & another pin-type flexible coupling directly connecting an 
Co., Ltd., for the Great Western Railway, to provide an alter- E.C.C. single-phase four-pole alternator of 100 kW (217 A per 
= native source of a.c. in emergencies for actuating the colour phase at 460 V and 50 cycles). The exciter is directly 
415 5 light signals at Paddington in the event of the failure of the coupled to a small automatic regulator (Isenthal, 0.85 A at 
Pyne normal supply of electricity. 460 V) to keep the alternator voltage constant within +2 per 
This is the third similar set installed for the G.W.R., the cent. from no-load to full load. 
other two being at Bristol and Cardiff. 


a4 The space occupied is quite small and an 
442 essential requirement is quick starting. 
For example, in one case of normal supply 
failure the Cardiff plant was on load in five 
seconds, while a starting period longer 
than twel Is not yet | - 
elve seconds not yet been ex 
perienced. 
ees ‘lhe combination is made up of a Pax- 
316 3 man-Ricardo six-cylinder Diesel engine of 
$83 157 b.h.p. at 1,500 r.p.m. mounted on an 
=o extended bedplate. The rear shaft exten- 
ass sion has a pin-type flexible coupling 
_ directly connected to a d.c. starting motor 
7 : (36 A at 60-80 V) made by the Electric 
ao a Construction Co., Ltd. This motor is of The 157-h.p. Paxman-Ricardo Diesel set 


the screen-protected series-wound type 
energised by a battery (furnished by the G.W.R.) of 30 stand-~ 
ard lead-acid cells with a capacity of 210 Ah at the ten-hour 


The plant is automatically started by push buttons, locally 
and from a near-by sub-station. The control gear and protec- 
rate. As soon as the engine begins to develop power this tive devices are built into two ‘‘Austinlite’’ sheet-metal 
driving motor becomes a dynamo and recharges the battery cubicles. The starting contactors are visible through the glass 
automatically. A pulley at the commutator end of the motor front of the d.c. panel, behind which is a shunt regulator for 
belt drives the fan incorporated in the radiator for the engine controlling the battery charging rate. The a.c. panel includes 
cooling water. a 200-A Ellison double-pole oil circuit-breaker, while at the 

The engine is of the four-stroke solid-injection type, totally back of the panel is a voltage regulator for the alternator 
enclosed and protected by thermal relays against failure of exciter field. This is capable of providing 10 per cent. regula- 
the forced-feed lubricating system and of the water-circulating tion above and below 460 V at any load, the inherent regu- 
pump. The small building housing the plant is heated by fin- lation of the alternator itself being about 22 per cent. from 
type electric radiators attached to the walls, and a room tem- no-load to full load. 
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New Work for Contractors 


Particulars of new works and building schemes for the use of 
electrical installation contractors and traders 


Publication in this list is no guarantee that electrical work is 
definitely included. Alleged inaccuracies should be reported 
to the Editors. 


Acton.—Factories, Old Oak Common Lane; Hillier, Parker, 
May & Rowden, 27, Maddox Street, London, W.1. Factory and 
offices, Western Avenue; Hooper & Co. (Coachbuilders), Ltd., 
54, St. James’s Street, London, 8.W.1. Extensions to works, 
Bollo Lane; Hayward Turbine Engineering, Ltd. Extensions 
to works, St. Leonards Road; Lightalloys, Ltd., 51, St. Leonards 
Road, London, N.W.10._ Extensions to works; Standard Motor 
Co., Ltd., Chase Estate Park, London, N.W.10. 

Andover.—Houses (36); borough surveyor. 

Aylesbury.—Factory, Park Street; Hazell, Watson & Viney, 
Ltd. Houses (41), Paterson Road, Edward Road, and Hartwell 
Way; borough surveyor. 

Banbury.—Houses (48), Bloxham (£18,300); Hicks, builder, 
Hook Norton. 

Barnes.—Flats at the junction of Lower Richmond Road and 
Clifford Avenue (£84,140); Frank H. Ayling, Ltd., builders, 
London Road, S.W.16. 

Barnsley.—Bus station, offices and cafés for the Yorkshire 
Traction Co., on site facing Midland Street; staff engineer. 

Barrhead (RENFREWSHIRE).—Houses, Crossmill and Paisley 
Road; A. W. Bryson, burgh surveyor, Municipal Buildings, 
Barrhead. Works, for the Dussek Bitumen Taroleum, Ltd. ; 
the manager, 13, Regent Street, London, 8.W.1. 

Bath.—Alterations to Assembly Rooms (£24,222); J. Long & 
Sons, Ltd., builders. Houses, Avon Park, Larkhill; city sur- 
veyor. 

Birkenhead.—Council school, Upton, for E.C.; B. Robinson, 
architect, Town Hall. 

Birmingham.—Factory, Aston Brook Street, for Benton & 
Stone, Ltd., Aston; Davis, Ltd., builders, Moseley. 

Bradford.—Rebuilding the Oxford Cinema, Undercliffe 
(£20,000); William Illingworth & Son, Sunbridge Chambers, 
15, Sunbridge Road. 

Brierley Hill.—Houses (71), Thorn Farm estate, 
Bank; surveyor, Council Offices, Moor Street. 

Brighton.—Houses (19), Roedean Way; Braybons, Ltd. 

Buckhaven.—Cinema and shops, Wellesley Road, for M’Lagh- 
lans, Kirkcaldy. 

Bury St. Edmund’s.—Extensions to West Suffolk General 
Hospital (£30,000). 

Canvey Island.—Hotel at the junction of Promenade and 
Furtherwick Road; A. H. Beaumont. 

Congleton.—Houses (154), Bromley Lane site; borough sur- 
veyor. 

Darlington.—Houses (62), Geneva Road East; borough engi- 


neer. 
a (120), Wentworth Drive; Arthur Rowlands 


Doncaster.—Houses (24), Brodsworth; R.D.C. 
Houses (50); R. E. Ford, housing surveyor. 

Dorchester.—Showrooms, Railway Approach; Webb, Major 
& Co., Ltd. 

Droitwich.—Factory for G. 
cester. 

Dudley.—Houses (70); W. Webb, builder, Coseley. 

Dundeec.—Extensions and alterations to Maryfield Hospital 
(£63,225), including nurses’ bedrooms, operating theatre, &c.; 
D B. McLay, city architect, City Chambers. 

Edinburgh.—Intermediate school, Stenhouse; city surveyor. 

Fife.—Municipal buildings, Kirkcaldy (£100,000); burgh sur- 
veyor. 

Flint.—Houses (98), Bagillt East and West Wards; J. P. 
Humphreys, borough surveyor. 

Glasgow.—Cinema (£40.000), Govan; R. S. Singleton, cinema 
proprietors, 39, Kirkpatrick Street, Glasgow. Factories and 
workshops, Shieldhall; Scottish Co-operative Wholesale Society, 
Ltd. Fire station, Kelbourne Street (£70,000); T. Somers, city 
chambers. Works for Coltness Tron Co., Hillington; the mana- 


Quarry 


surveyor. 


Pitcher, Nunnery Farm, Wor- 


ger. 

Glastonbury (Somerset).—Houses (30), Tor View estate; G. A. 
Bloom & Son, valuer, High Street. 
ie Penny Pot, for Eastern By Products, 

td. 

Goole.—Houses (180) and flats, Morley Street, Mount 
Pleasant; J. H. Castle, surveyor, Municipal Offices, Goole. 

Gravesend.—Swimming pool (£22,940); H. Friday & Sons, 
builders, Erith. 

Halesowen.—Houses (134), Olive Lane, Hill and Cakemore; 
J. M. Tate & Sons, builders, Cradley. 

Hammerwich (LICHFIELD).—Extensions to Hammerwich and 
District Cottage Hospital, including operating theatre, nurses’ 
and domestic quarters, &c., for the Hospital Committee; 
secretary. 

Hampshire.—Schools, Bartley (£26,446), New Milton, and ex- 
tensions to senior school, Andover (£11,270), for County E.C. 

Heckmondwike.—Houses (42), Hill Top estate; F. W. Little- 
wood, surveyor, Council Offices. 

Hertfordshire.—School, Welwyn Garden City (£38,140), for 
County E.C.; F. W. Knight, architect, Verulam Buildings, 
London, W.C.2. 

Hetton.—Houses (53), Peat Carr estate; A. H. Fennell, archi- 
tect, Bridge End Chambers, Chester-le-Street. 

Irish Free State.—(BusuH, Co. LoutH).—Technical school, for 
the County Louth Vocational E.C., Dundalk;*T. P. McGahon, 
architect, Exchange Buildings, Dundalk, Co. Louth. (CosH, 
Co. CorK).—Houses (60); J. J. Bowen, architect, Town Hall, 
Cobh. 


Kincardine.—Houses (124), opposite golf course; Firth Build- . 


ing Co., Edinburgh. 
Kirkcaldy.—Houses (252). 

Whytescauseway, Kirkcaldy. 
Kirkham (PrREsToN).—Houses (34); P. Baines & Son, builders. 


Sauchenbush; burgh surveyor, 


Kirkintilloch.—Houses (220), Greens Park estate; J. Coates, 
burgh surveyor, Council Chambers. 

Lancashire.—Extensions to mental colony, 
(£488,666); Lancashire Mental Hospital Board. 


Brookhall 


Leeds.—Cinema, on site of the former Albion Brewery, Wood-> 


house Lane, for the Odeon Theatres, Ltd.; H. W. Weedon, 


architect. Additions to the Nurses’ Home, St. James 


Leek.—Factory for the Broughton Dairies, Ltd. 


Leicester.—Works and offices, Prospect Road (£30,000); Evans 


Lifts, Ltd. 


London.—(CaMBERWELL).—Tenements, Rill Street (£18,693);)— 
W. H. Gaze & Sons, Ltd., Tennis Courts, High Street, King-| 


(FinssuRY).—Shops and tenements, Farringdon Road 
(£32,500); borough engineer. (KeNNINGTON).—Tenements, 
Park estate (£41,285); Unit Construction Co., Ltd., 1, Robert 
Street, W.C.2. (WootwicH).—Tenements (198), Horn Park 
estate (£77,120); borough engineer. 

Manchester.—Houses (29), Kingsway, 
Campion, 2, Burnham Avenue, Levenshulme. High school for 
girls, Whalley Range, for E.C.; city surveyor, Education 
Offices, Deansgate. 

Margate.—Houses (66), Garlinge & Birchington (£27,592); 
borough surveyor. 

Melford.—Houses (77); F. P. Earee, architect, Newton Road, 
Sudbury, Suffolk. 

Mere (WILTSHIRE).—Houses (50), various parishes; W. H. C. 
Waters, architects, 40, Hendford Hill, Yeovil. 

Milnrow (RocHpALe).—Houses (22), and bungalows; U.D.C. 
surveyor. 

Monmouthshire.—School, Cross Keys, for County E.C. 

Newburn-on-Tyne.—Houses (256), Walbottle and Westerhope; 
U.D.C. surveyor. 

Newcastle-on-Tyne.—Houses (308), for the C.C., in connec- 
tion with slum clearance schemes; city architect. 

Newmarket.—Houses (27), Exning site No. 2; W. H. Eley, 
U.D.C. surveyor. 

Northumberland.—Remodelling of High School, Berwick, 
for C.C.; county architect, County Hall, Newcastle-on-Tyne. 

Oxford.—Infectious diseases hospital; H. F. Hurcombe, 
estates surveyor. 

Rawtenstall.—Houses (36), Turf Pit estate; Ashworth & Hob- 
son. 

Redcar.—Bus station, High Street; United Automobile Ser- 
vices, Ltd. 

Rochdale.—Large extensions to works, for John Holroyd & 
Co., Ltd., Perseverance works, Milnrow; W. Telford Gunson 
& Son, architects, 10, Marsden Street, Manchester. 

Romford.—Houses (28), Rush Green estate; borough 
veyor. 

Rubery.—Houses (124), Callowbrook estate; S. J. Smith & 
Co., builders, 70, Newhall Street, Birmingham. 

St. Ives (HUNTINGDONSHTRE).—Houses (57), 
Road; town clerk, 18, The Broadway. 

Saddleworth.—Houses and bungalows, Carrocote, Delph and 
Sunfield estates; Dixon, Hill & Co., architects, 52, Union Street, 
Oldham. 

Sandbach (CHESHTRE).—Houses, the Hill; H. Capper, builder. 

Sheffield.—Works, Wincobank, for The British Electro Metal- 
lurgical Co., Ltd. 

Shipston-on-Stour.—Houses (23); E. H. Earp, architect, Hen- 
ley Street, Stratford-on-Avon. 

Somerset.—Police station and courts, Minehead (£26,175), for 
County C.C. Extensions to Street Elmhurst school, for County 
E.C.; A. J. Toomer, county architect, Taunton. 

South Shields.—School; T. A. Page, Son, & Bradbury, archi- 
tects, King Street. 

Stafford.—County technical college, fronting Victoria Road 
and Tenterbanks (£108,000); education architect, Education 
Offices, Stafford. 

Sturminster (Dorset).—Houses (90), various parishes; A. J. 
Allen, R.D.C. surveyor, Half Moon Street, Sherborne. 

Sunderland.—Houses, Red House estate, and alterations to 
the Empire Theatre; W. and T. R. Milburn, architects, 17, Faw- 
cett Street. 

Swansea.—Gymnasium, Sketty Lane; University College. 

Taunton.—Electricity offices and showrooms (£22,500); 
borough surveyor. 

Tynemouth.—Houses, Billy Mill Avenue; F. R. N. Haswell 
& Son. Extensions to the Tynemouth Jubilee Hospital 
(£30,000); Cackett, Burns, Dick & McKellar, architects, 21, 
Ellison Place, Newcastle-on-Tyne. 

Wallsend-on-Tyne.—Alterations and additions to R.C. school, 
Willington Quay; R. Burke, architect, Singleton House, North- 
umberland Street, Newcastle-on-Tyne. 

Walsall.—Houses (24), Coalpool estate (£7,493); H. H. 
Saunders. 

Weymouth.—Houses (30), Wyke Regis (£11,187); James Bros. 

Wombwell.—Houses, Hough Lane and Summer Lane site, 
and Jump; W. Quest, U.D.C. surveyor. 

Yeovil.—Senior school, Grass Royal, for E.C.; H. C. C. Bat- 
ten, clerk. Houses (24), four sites; Petter, Warren & Roydon 
Cooper, architects, Old Sarum. 

Yorkshire.—School, Adwick-le-Street. for West Riding C.C.; 
education officer, County Hall, Wakefield. 


sur- 


Needingworth 


Coronation Programmes 


The secretary of King George’s Jubilee Trust, St. James's |- 
Palace, S.W., informs us that the home edition of the official | 


Coronation programme will be on sale on April 28th. The 
standard edition will cost 1s. and a special edition 2s. 6d. He 
points out that many firms are placing large orders for copies 


for distribution among their staffs, while some are including | 


their customers and clients in the presentation scheme. 


pital (£58,147), with electrical work; Matthew & Son, builders.) 


East Didsbury; W.} 
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